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, 774M21 fis eh 
IN THE MATTER OF APPLICATIONS) BY EACH OF OC ee Nc atone 
(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
CROWN LANDS WITHIN THE YUKON TERRITORY AND | 
THE NORTHWEST TERRITORIES, and 
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and 
IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION 
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Williams, Purcell, Ho11tAsakeaa| 
Minning, Cooper, Clark 
CrossExam by Gibbs 



































Bt Yellowknife, N.W.T. 
| March 17, 1976. 
3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
4 GUY LESLIE WILLIAMS, 
HOV) PURCELL, 
5 GARRY WOOD HOLLINGSHEAD 
| MISS GRETCHIN V. MINNING 
6 | RICHARD H. COOPER, 
4 JOHN IVOR CLARK, resumed: 
| CROSS-EXAMINATION BY MR. GIBBS (CONTINUED)  : 
| Q Mr. Williams, I just wan- 
‘A ted to review briefly this ditch configuration to make 
AI sure I understand it, across Shallow Bay. Yesterday 
‘4 Dr. Clark said that the ditch would be 20 feet below 
‘| water level or 10 feet below the level of the water 
i; | bottom, whichever was the greater. I have it correct 
| So Tar, co Lz 
15} | 
1é WITNESS WILLIAMS: 20 feet 
7. below water, or 10 feet below bottom, whichever is 
a greater. Yes, sir. 
1 QO And that was to the top 
| of the pipe? 
of A Yes sir. 
s4 QO And as it" s..2. 36-inch 
33 pipe to get to the bottom of the trench we'd add ade 
a3 another four feet. 
a A Yes sir. 
me Q And the result of that 
tL is that if you're operating, for example, in two feet 
1 of water, the top of the trench to the bottom of the 
39 trench would be about 22 feet. 


A Yes sir. 
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Wililidineg, Purcell, Nol linadshead 


Minning, Cooper, Clark 
Cross-Exam by Gibbs 


0 And the trench itself 
would never be less than 14 feet deep. 

A Yes sir. 

@) And the 14-foot depth 
would only be the case where the water is greater than 
ten feet deep. 

A Right... 3 

Q Can you tell me what -- 

THE COMMISSIONER: Excuse me, 
the last point, Mr. Gibbs? Let me take a note of that. 

MR. GIBBS: That the trench 
will never be less than 14 feet deep and it will be 
14 feet deep only where the water is greater than ten 
feet deep. So if the water is shallower than ten 
feet, the ditch will be proportionately deeper than 
14 feet. 

THE COMMISSIONER: Yes. 

A Yes sir. 

MR. GIBBS: Q Can you tell me 
what the average depth of the ditch will be across 
Shallow Bay from the bottom of the water to the bottom 
of the trench? 

A Oh, 16-17 feet will be 
a good average, Mr. Gibbs. 

Q And Dr. Clark has said 
that you use a four to one side slope for the ditch. 

A Well, we looked at that 
again and we think that three to one would be 
conservative. 


Q Mr. Williams, can you 
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Williams, Purcell, Hollingshe 


Minning, Cooper, Clark 
Cross-Exam by Gibbs 


just change it over night? I thought you came here to 
talk about the cross-delta. Yesterday Dr, Clark says 
four to one, and now he's shrunk it to three to one. 

WITNESS CLARK: I didn't say 
we used four to one. I said our initial assumption was 
four to one. Since then there's been a test pit dug 
in the delta and it stands at much _ steeper slopes than 
four to one. 

Q So the four to one you 
gave me yesterday is not something I should rely upon 
to determine the ditch configuration? 

A I think the context in 
which you put the question was what was our first 
assumption? At least that's the way I interpreted it. 
Before we had done the test driliing in Shallow Bay 
and this last test pit that was done by Northcan, we 
were assuming four to one. But now that we have the 
results, we've changed that. 

QO And now you're assuming 
three to one. 

A As Mr. Williams says, 
that's quite a conservative assumption. 

QO Well, sir, have you done 


a study to determine that you can achieve that angle 


of repose under those water conditions? 


A That was one of the major 


purpose of the test pt that was dug there last summer. 
O And having dug the test 
pit and got the soil conditions in it, it's a kind of 


mathematical calculation. 
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handled by Northcan and I'm not sure if they have 


i 


Minning, Cooper, Clark 


| 
| 
Williams, Purcell, poh Aen ate 
Cross-Exam by Gibbs | 


A Em “s6Ery yer Cdidy' t | 
follow that. | 

Q After you've the soil 
conditions and the -- underneath the water, to develop | 


the angle of repose, you do some kind of mathematical | 
calculation. Is that correct? 
A Well, we do laboratory 


tests to determine the angle of internal friction of 


the soil, plus we have the field observation. 





Q And do those tests exist 
in the form, or do those results exist in the form of 
a report that can be examined? 

A Not to my knowledge. 
Our input on the test pit was to take measurements. 


The actual digging of the pit, the logistics, was 


produced a report. We have laboratory test data, but 


not in the form of a report yet. 





0 Well, who calculated 
that you couldachieve an angle of repose of three 
in one? 

A It's not a calculation, 
there's a field measurement. 

Q Well, who determined it? 
Someone must have made the determination. Who did it? 
Who told you that it would be a three to one side 
slope? 

A I don't remember speci- 
fically. We had field observations plus the test 


data we have from soil samples, and it was collectively 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


arrived at that three to one was a conservative 
assumption. 

Q Well, where dd you get the 
number from, Dr. Clark, the three to one? 

WITNESS WILLIAMS: He got it 
from me, Mr. Gibbs. As he says, a test pit was dug, 
some observations were made of the -- what happened 
to the side slope over a period of time. They stood 
up very well. I'm just suggesting for the calculation 
that you want to make, that three to one is a conserva- 


tive assumption based on that information. 
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ST REPORTING LID. 19845 
iT; fOollingsheadl, Williams, 
MIMMAniC,. Creek «< Purcell, 
Cross-Exam by Gibbs 
a) I want to know where 
you Gor (he three to one Tigure then. Did you work it 
out or did someone tell you? 
A Well I just explained 
that the test pit that was dug at Shallow Bay was 


observed and it was observed to stand at side slopes 


| 

| 
in the range of two to one or steeper. I'm just saving 
that for the calculation that you want to come up with, 
that three to one iS a conservative estimate. 

Q No sir, I -- 

A If you want to go on the 
test pit basis, use two to one. 

Q I don't want to get into 
an argument with you, but I want to put Gt to you this 
way; that the amount of time that's going to be taken 
in the dredging and the amount of hackfill you're | 
going to require are both determined in part by the | 
slope on the trench at the bottom of the bay. 

A Yes sir. 

O Therefore, the -- whatever 
tEnat Slope will be in reality 16 Critical to your con- 
Struction timing end Lo your Costs. 

A Chy L's == no, © wouldn't 
Call €C, Gravticel, Mr’ Gibps. Ll ie goOU =—— 1) Tt was 
found that it was ten to one instead of three to one, 
that would be a critical change or a critical -- 
additional amount of material that would have to 
excavated but our observations from the test pit and 
the -- Dr. Clark's work on the core samples in the 


-- in Shallow Bay would indicate that that's not going 
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Mott inqehnend: Wobheama ; 


Mining, Glaek; Parcel! ; 
Cross-Exam by Gibbs 


| 
happen; that it's not ten to one. That three to one | 
is a conservative estimate. 

Q Well Mr. Williams, tee 
frankly extremely skeptical that you can get an angle 
of repose’ of three’ to’ one of what Mr. Hollingshead has 
said is clay and silt, under a water body which is 
going to be moving, and that's why I asked you upon what 
it was based, because we would like to see that. We 
would like to see the results of the excavation and the 


work or studies or calculations which developed the 


three to one number. Can you produce those? 


A iy time; 1 “wound think 
we could. 

O In what kind of time? 

A I don?*know*what form 


ene NOrthean*inrormation-rs°in. Dr. Clark might. be 





able to respond to the second part. 

WITNESS CLARK: We've done 
Slope stability analysis of the side slopes based on 
the test data that we have to determine the factor of 
safety. We've taken account of change in pore pressure 
due to wave action and we also have the measurements 
that were made in the field. These are in work sheet 
form now and we can produce that in fairly short order-- 
in a matter of days. 

QO Through you to your 
counsel, will that be done? 

MR. MARSHALL: We can produce 
that material for you. 


MR. GIBBS: If the Foothills 
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Mollingshead, Williams, 
Minhing,,Clarks.Puarcell, 
Cross-Exam by Gibbs 
skepticism about the three to one slope has some basis 
in reality after looking at these materials, will these 
people be produced for further examination? 

MR. MARSHALL: Well I think 
that's something you might raise at the time Mr. Gibbs 
and we can deal with it then. 

MR. GIBBS: Well, no sir. 

The purpose of this cross-examination is to test the 
reality of these bases and because the slope stability 
is so serious, so important, in my submission, if those 


results don't stand up in our view to a critical 


examination, my friend should undertake to have these 


. » 


Die Meee 


people who rely on that angle of repose back, to go. eee 
oh ae 

MR. MARSHALL: Well, I don't 
see any difficulty Mr. Gibbs. 

THE COMMISSIONER: It seems 


gestttentieee er ill 


is produced and you wish to cross- examine thése witnesse 
Pa 

further; Ll can't imagine not allowing-Vou CO. eG 2 

think we can leave it there for now. 

MR. GIBBS: All right ®ir. 

QO Then Mr. Williams, I want 
again to confirm the width of the bottom of the trench 
Yesterday Dr. Clark gave the figure of I think 36 feet 
but finally Dr. Hollingshead zeroed in on 20 feet. 

WITNESS WILLIAMS: For the 
calculation 20 is a reasonable number. It's again 
conservative, Mr. Gibbs. 


to me the matter iS an important one and if the - 
OQ Where does the 20 feet 
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Hollingshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Gibbs 


How do you determine that? 
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Cooper, Wollingshead, Williams, 
Manning, CTrare ~«sburce]l 1 
Cross-Exam by Gibbs 


A That's an engineering 

judgement. : 
Q Based on what? | 
A Based on experience, 


the evaluation of what the potential problems are at | 
the particular site, both with respect to the material | 
that's being excavated and the manner in which it's 
being excavated. 

Q And did Dr. Hollingshead | 


n | 
make this determination that 20 feet was’ experience 





based ditch floor width? | 

A Well, I think it was a | 
joint decision, with -- 

WITNESS CLARK: There's another - 
pardon me, there's another engineering consideration. | 
At the outset, before we had any tests, we assumed that 
the area had a potential. for liquifaction, and 
liquifaction doesn't just affect the pipe. In case of | 
a seismicevent, if the soil were to liquify, the 


entire frost bulb would want to rise. So that was the | 


| 
i 


reason we had the gravel in there, and the quantity of | 
gravel was determined to load the frost bulb Miaseticat et 
so that it would not rise under liquifaction; and that | 
had a bearing on the width of the bottom of the vee | 

Q Were you part of the 
group that determined that 20 feet was appropriate? | 

A As I recall, yes, we had 
the calculations Of the. - amount of load required to 


prevent pipe movement in the event of liguifaction was 


done by the geotechnical group. 
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oe csdner, ‘nomeveeneta, Wc amd, 
Minn ng, Clark, Purcel'. 
Cross-Exam by Gibbs 

1 Q Well why did you give me 

2 a figure of 36 feet yesterday? 

A I don't think I mentioned 

4 36. I mentioned quite a few numbers and at the time | 

> | I said I was going from memory, that I could check iti | 

g | and I believe that the number that I came up with as | 

7 I could best recall was about 25 to 30 feet. 

i Q And you used the number 

9 40 feet, I believe. | 
10 | A At one time, yes, I | 
11 | mentioned that I thought it was around 40 feet. Now, 
12| in checking it, it's 20 feet. | 
iS) Q And you're satisfied epee 
14 | that's the right number? 

LS | A Well, particularly now , 
16 | that all of the testing has indicated that it's very | 
17 | unlikely that the soil will liquify. 

13 | Q And the 20 feet is because 
19 | ascdyunderstandt itj,cofethe;frostobuib and thesneed to | 
20 | get the gravel in to keep the pipe down. 
24. A That had a bearing on the 
22 | size, and I don't recall precisely how it was arrived | 
23 att | 
24 | Q And, Mr. Williams, what | 
25 | experience do you have in that kind of circumstance 
26 | that helps you to determine that you need a 20 foot | 
27 width? | 
28 WITNESS WILLIAMS: Well, I'm | 
‘ | 








noteasure that I follow the last conversation. You ae 
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Cooper, Hollingshead, Williams, 


Mini inc? CPPS Purce-t ] 

Cross=Exam by “Gibbs 
problem? of IledenstithinkrDr.«Clarkcis«saying.that.now. 

He said that in the -- that when -- they thought there 
was a potential liquifaction problem, due to seismicity; 
that some amount of gravel was required around the pipe. 
Now their more recent determinations show that probably 
that -- that that problem doesn't exist; that probably 
it doesn't have to be backfilled with gravel; so then 
the 20 feet boils down to now, to a construction 
judgement. 

Q All right sir. Does the 
same ditch configuration, that is, depth below water, | 
or bottom of water, width at the bottom,of the trench, | 
and angle of repose apply to the other three major 


channels: West Channel, Middle Channel, and Langley 


Channel? 


A Well dithink each situation 


is probably unique depending on velocity and perhaps 
Dr. Hollingshead has some information on what the 
excavation quantities are based on, on the other 
channels. 

Q Welk,» (Drs Hollingshead, 
does the: same: iconfiguration. apply, toa,bhe three, other 
Major crossings? 

WITNESS HOLLINGSHEAD: The | 
depths coftthedd itch jiare going. to be significantly | 
different in each case, but I would presume that the 
bottom width is probably about the same in each case, 
the side Slope nould be, certainly no Less)than. three 


to one. 


Q Did-.you do excavation 
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Cooper, Nollinushead, Williams, 
Miuniwing) Olayvk )}* Purcell] 
Cross-Exam by Gibbs 


in any of the other three major crossings to assist 
you in determining the side slope of those three? 

A No, there were no 
excavations made in the other channels, similar 
material can be expected to stand at a similar slope. 
Flow velocities are roughly the same. 

Q The dtictt depth will not 
be the same, I think you're saying. 

A Rha right . 

Q All right, how will -- 
what will be the depth of the ditch in the West Channel? 

A We have not done a 
preliminary design at the West Channel location, so 


I can't answer that guestion at this time. 


Q You don't know what the 
ditch depth is going to be there, then? ee. 4 

A We could look at it and 
perhaps make an estimate -- 

0 Yes Sir, but you don't 
know now what it will be? 

A At this time I cannot 


tell you precisely what the ditch depth will be. at 


West Channel, no. 


Q All right, what will the 


ditch depth be at Middle Channel? | 
A It varies, from one side | 


of the channel to the other. | 
Q But do you have no formula 
such as you had with Shallow Bay, of 10 feet below the 


| 
bottom of the channel, or twenty feet below the top of | 
| 
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Cooper, Uollingshead, Williams 


Minning, Chask, Purcell 
Cross-Exam by Gibbs 


the water, whichever is the greater? 
A No, Our designs with 
respect to those other channels are not based on those 


sorts of -- those comparable numbers. 


Q Can” you tél l*me* what’ the 


average ditch depth will be, from the bottom of the 


water to the bottom of the ditch across Middle Channel? 


A We could probably estimate 


an average depth for you in due course, but it varies 


Significantly from one side of the channel to the other. 


| 






ithe cn bead nim alls *s & we ” A 
| sear po beset Jam ake dfennaits xatito ozo? oF 2b 
i’ | ‘ersdmrt WdsresMme> <seds-=+ 10-894 










| ott dsdw sa Llod soy nad o ; 


aga Yo metdod os mow? , ad Iffw isqsS Aostth opntave 

« a - ; 
Siaciad? «1 hid agectos forth $f3 20 moatsod eit 62 snicate 
SISMLIZe Ylusdntq iwon sW A, | i s 


efizav 2). Jod..e@mteos sub at voy go? dgqsh epszove ns . 
H 
Of 


-tette aft od Weacdk> sit 2) @bie ono mont? y¥isnsolitiapte 





ALLWEST REPORTING L-TD. 19854 | 


a 


PNARBY 2, B.¢ 


Williams, Purcell, Hollingshead 

Minning, Cooper, Clark 

Cross-Exam by Gibbs 

Q Can you tell me now what 
it will be? 

a No, not 
in a matter of minutes. I can refer you to the prelimin- 
ary designs which have been available for some time in 
the exhibits and in this report that you have access 


DO. 


ditch depth from the bottom of the water to the bottom 
of the trench? 

A Yes sir. 

Q And what is it at its 
deepest point, and what is it at its shallowest? 

A I could give you those 
numbers, .Mr..Gibbs,; but it might take: afew minutes, 


| 
| 
| 
Q And do those tell you the 
if you want accurate numbers. 


Q I thought you said you 
could take them off that profile. 

A I can, but rather than 
just give you one that's a rather small scaled-down 
version and without the benefit of some straightages 
to line up the elevations on each side of the drawing 
it might take a few minutes, and if you wanted a better 
answer we could go to the topography, which is in another 
report, and we could give you a reasonable -- a good 
answer to the question, given a few minutes at a break 
or something like that. 

Q All right. 

A L-can.'go, through that 


exercise now, if you want to wait five minutes. 





ost oa it 
von om Lilet Hoy MED 
1 *4 iz iy : : — 
) aon. ,oOn 
hy 
| aabmblerg ort od voy teiex neo I. wwosuiakm % 
- gt omit aoma rol sidelievs goad eved rey apie 


| eeaoes saved soy aea9 Stogex aid? ad bas asidids 













‘3 
han 




















| Sit oy Dtet ezodt ob Bak 80 | 
tof oac¢ of tetsw adt to mogjod edt mor rtqeb fotib | 
Sdonex4 of io | 


tie esyY A 
} 
edi 8a 91 #i Zoarlw BAA C 


Cdaawollsede edi.de tl ef sew Bas ,3aiog s2eeqesh 
minis yoy evip hiveo 1 & 
geguatn wet a ested Sdpim 3h sont yeddiO .aM ,etedcmin 
| ; lihiene ese%uDoB Iaaw woy If 
2 . poy hise voy tdprsong t | 
elktora tect Bo med? axed Hiroo 
gcecid asd7at ted..,as9 I f 
qawob-bsisoa ifema tettet 5 2*3sdd eno voy avin taut 
| 29pBiripisitea seme to Sitensd sft tuorsiw bas aolesev 
| poitwerh 2f9 Io ehLe Aas0 no snot¢svels ait qu anif of 


~etied 5 betnsew voy 2i Bas .estunia wel 5 eds? Sdipim 3i 








‘ciga at ai deiew .ydqetpoded eft of op Biuoo hada mae! 


boop a -~ sidsanosse1 s voy evip blues sw has , 310g 





Aeead os to sotinkst wet « novip ,soitaeaup eat o8 2 
‘tet oXt£ pal 

-triipizz LiA 0 

YeA13 doooid?s op aso 1 A 


eivoim evil tisw o2 Jaaw | 


a » ie 
- el fen 





ALLWEST REPORTING L-TD. 


ke 





7NABY 2, B 


Williams, Purcell, Hollingshead 


19855 | 


Minning, Cooper, Clark 
Cross-Exam by Gibbs 


Q 
coffee break. 

A 

Q 
Langley Channel. 

A 
the minimum -- 

Q 

A 

Q 
you can develop it. 

A 
bit longer. 

fe) 


Minimum and the maximum. 


Give it to me after the 


Very good. 


And similarly with 


Yes sir, and you wanted 


And maximum. 


-- and maximum depths. 


Yes, and an average if 


That might take a little 


I'll be content with the 


Now Mr. Williams, I'm told 


that Langley Channel you have a water depth of as 


much as 90 feet. Can you confirm that? 


WITNESS WILLIAMS: The 


about 


maximum water depth there is/70-75 feet, as I recall, 


at the crossing. 


Q 


And at that maximum 


water depth, taking your 75 feet, will we have still 


a trench of ten feet deep? 


A 


In the maximum water 


depth, yes, to be the cover at the bottom, you know. 


Q 


Making a depth of 


about 85 feet below the surface of the water. 


A 


Q 


Yes. 


And then the bank rises 


adjacent to the water, some number of feet. 
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BURNABY. 2, B.C. Williams, Purcell, Hollingshe 





Mianritd? Cooper, Clark | 
C ross-Exam by Gibbs 


A Yes. 

Q How high? 

WITNESS HOLLINGSHEAD: 

A Sorry, you wanted the 
height of the bank dove the water level? 

Q Yes. 

A It's of the order of 


four or five feet, something like that. Four feet, 


tnieefeet. 


Q So that brings us up to 
89, say 90 feet from the top of the bank if you 
measure horizontally, to the bottom of the trench. 

A Yes. Excuse me, Mr. 
Gibbs, except that the trench doesn't remain at that 
depth right over to the bank. This is where you 
get into difficulties. 

Q Doesn't that mean that 
on the bank on the approach to Langley Channel you're 
going to have an excavation of somewhere in the range 
Vans lee Channels WITNESS WILLIAMS: 

A No. 

Q What will be the deepest 
depth of the excavation on the bank adjoining Langley 
C hannel as you approach the deepest water depth? 

A Well, if you're looking 
at the profile, Mr. Gibbs, the deepest depth of ditch 
gut 


doesn't occur near the bank, it's’in the stream some 
distance. 

Q Yes. 

A It appears that the deepes 


part of the tren ch there will be in the order of 70-75 
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Williams, Purcell, Hollingshead | 

Minning, Cooper, Clarks 

C ross-Exam by Gibbs 
feet. 

Q Yes, and what angle of | 
repose do we use for that 75 feet of trench in the 
bank? | 

WITNESS HOLLINGSHEAD: 

I don't recall 

the number that was used in the calculations immediately. 


I think we have that somewhere near at hand, but it's 


certainly not going to be any flatter than what we 





assumed at Shallow Bay, I wouldn't think. 

Q Are you suggesting that 
it can be three to one in the bank? 

A It may well be. It may 
well be steeper than that. 


Q As I recall your geo-.-.. 





technical prepared evidence for the National Energy 


Board where concern is expressed about the stability | 
of slopes greater than three degrees. Now doesn't | 
that apply when you come to dig a trench across 
Langley Channel? ; 
WITNESS CLARK: 

A That three degrees slope 


is a permafrost slope, not below water. It's a frozen 





Slope or a thawing slope. 

©) Butetsn ‘tel teln »the bank 
that you're excavating? Isn't that permafrost? 

A No, also it's long-term 
stability. 

Q You're going down 75 
feet so you're going through permafrost and doing it 


in the summertime, and aren't you c mcerned, Dr. Clark, 


at basing your calculations on a three to one angle 


of repose in that 75-foot hole in the bank? 
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BUPNABY 2, B.C. 
COOoprer | Nollingshead, Williams, 
Minning, Clark, Purcell 
! Cross-Fxam by Gibbs 




















‘ A Not for short term 

a etabllity no. 

; i WITNESS WILLIAMS: And it's 

‘ not in permafrost. 

; Q Is it not penetrating 

o| permafrost? 

a A No. Not where we're 

3 | talking about the deepest trench -- the deepest part 

; of the trench in the crossing, Mr. Gibbs, which isn't 
a at -- which 1s not at the ‘shoreline, 

il Q I know that. 

12 | 

A At the shoreline, it's 

* | substantially shallower than that. 

14 0) Mr. Williams, you've told 
ee) me that on the bank on the adjacent to Langley Channel 
48 nearest to the deep water, the trench will be about 

yy 75 feet deep on the bank. 

a A Imeertainiv dazd not. I 
tol said just the opposite, that the deepest trench was 

5 farther out in the stream. 
“a O Welt* then” sir, I'm sorry 
= I misunderstood you. What-- 
“Z A Why not get the profile 
“fa and look at it and then we're talking about the same 
-29 things 

+36 OQ Because you're not having 
a much success reading the profile and I'll have less. 
a Now surely you can tell me what will the depth of the 
20 


trench be in the bank as you approach Langley Channel 
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Cooper, Wollingshead, Williams, 

Hinning, Clark, Purcell, 

Cross-Exam by Gibbs 
where the deep water is? 

WITNESS HOLLINGSHEAD: It 
would be at the order of ten feet; probably ten, 15 
feet. 

Q Then you're going to 
bring your pipe along at about ten feet deep and then 
you're going to bend it and go down under the channel. 

Is that what you're going to do? 

A Yes sir. 

Q It's your evidence that 
on the onland portion adjacent to Langley Channel, the 
depth of the trench will not’ exceedten feet. 

A I'm. not prepared to say 
that it will not exceed ten feet without looking a little 
bit closer at these preliminary designs. I say it's of 


| 


the order of ten to fifteen feet, I think is what I | 


\ 


said. 





@ Well, my good advisor 


here points out to me that there's a least one instance 


where it's 35 feet. ae he 

A Well) (r'd like to take 
some time to look at the larger scale drawings and I 
quite frankly don't see 35 feet at the bank, Sirs 

O Wihk youede that atthe 
break period and tell me afterwards? 

A Thatuwas part of the 
exercise I was going to do for you anyway. 

Q Thank you. Mr. Williams, 


I'm informed that when you add up the distance across 


each of West Channel, Middle Channel and Langley Channel 
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Cooper, Hollingshead, Williams, 


Minning, Clark, Purcell, 
Cross-Exam by Gibbs 


that the total comes to about 34, miles. Coulda you 


eonrirm that? 


WITNESS WILLIAMS: The total 


horizontal length of those -- 


fe) Yes, of the pipe crossing 


-- of the crossing points of those three channels. 


A It sounds low, Mr. Gibbs. 
I think Shallow Bay -- Did you -- 

Q No, not including Shallow 
Bay. 

A I'm sorry, 


THF COMMISSIONER: 34% miles 
excluding Shallow Bay for those major crossings in the 


delta. 


A ~ That sounds reasonable, 


yes. 


MR. GIBBS: So that the total 


horizontal distance of channel crossings including Shallo 


Bay comes to about eight miles. 
WITNESS HOLLINGSHEAD: jf think 


we said -- I think we've said seven point something or 
p 


Other in the evidence. 


Q Rounding it off as Mr. Scott} -- 

A seven point one. 

O eels 35 6 We ah oe 

A No, rounding it off to seven 
probably. 

THE COMMISSIONER: I 


put down 7}. 
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Cooper, Hollingshead, Williams, 


Minn ing, Clark,,..purcell . 
Cross-Exam by Gibbs 


MR. GIBBS: I am right in this 
understanding, am I, that it's only those four channels 
which will be dredged? 

WITNESS WILLIAMS: On the 
Prudhoe Bay leg, on the cross-delta route that : 
discussing, yes. 

Q Yes, and the other 30 
channels and five ponds or lake that you referred to 


in your evidence will be crossed in winter construction 


by the same means as any other above water construction? 


A Yes sir. 
QO Can you tell me what the 
trench depth will be -- the average depth across the 


delta for those portions other than the four major 
channel crossings? 

A Oh, on the -- on the land 
area where we're talking about other than the -- other 
than the other small -- small streams to cross. 

Q ALi. Figne, if theres a 


difference, let's have the two of them. 


A Well, across the flat -- 
flat -- flat spots, the depth ditch would be a minimum 
en eignt leet with == that's four feet Of pipe and four 


feet of cover. It would get a little higher than that 


in some of the -~- some of the smaller channel crossings. 


QO In the whole of that 
crossing, leaving out the channel crossings, the pipe 
will be below water table level when it's in the trench, 


WTrlL "2 Not? 
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Cooper, Hollingshead, Williams, | 


Mignon. Clark, Purcell. 
Cross-Exam by Gibbs 


A I'm sorry, would you -- 

@) It would be below the 
level of the water table -- 

A Where? 

0 -- that's bedded in the 
trench. 

A When it's bedded in the 
trench? 

QO Yes. 

A Well, not all year round, 


I don‘t think, Mr. Gibbs. If you'reé*talking about -—- 
we're talking about the surface elevation of the main 
channels or the channel through the delta. Some of 
those -- some of those channels have bank heights of 
ee ten feet I think at low water. At high water, 
certainly, the whole thing is below water level, in 
spring flood season. 


@) So it will be, depending 


on time of year, it will be above or below water level. 


A Yes. 
0 In those times of year 
when it's above -- I'm sorry, below the water level, 


you anticipate, I take it, that there may be floatation 


problems? 

A Certainly the potential 
is there, yes. 

QO Yes. £0 CONELOL In pare 
at least, those floatation problems, I see in exhibit 


266 which is the cross-delta supply lateral filing, 
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ALLWEST REPORTING LTD. 
RURNABY 2, Ar, 
Cooper, Wollingqshead, Williams, 
Minning, Clark, Purcell, 
| Cross-Exam by Gibbs 
r| under, tab.-~-' blue. tab 8-B, "Design.and Capacity of | 
2 Facilities", page 20. Do you have that, Mr. Williams? | 
; A Under the tab 8-B, is it? | 
‘| QO 8-B, "Design and Capacity 
| of Facilities", page 20. 
oF A Yes sir. 
| @) Last paragraph, speaking 
3 | about the crossing of the under -- the underwater | 
; crossings and the floatation problem that you expect 
ra to resist floatation by a layer of gravel placed on top 
1 of the pipe. Now, I presume I'm right in saying that 
134 you will do similarly on the overland portions where 
13) you're concerned with floatation--you'll resist it 
My by a layer of gravel ‘on top of the pipe. 
| A Are you referring to 
16 the second last -- second and maybe the last sentence | 
73) in that paragraph? 
tai @ Well, I'll read it. | 
rt Halfway through the statement -- this statement occurs: 
| "Moreover, the pipeline will be weighted throughout 
a the proposed underwater crossings and will Ke 
ace chilled so that a frost bulb will be established 
23| around the buried pipe -- buried pipeline. Due to 
a the weighting in the frost bulb, the tendency of 
an the pipe to float because of liquifaction of the 
id surrounding unfrozen soil, is significantly 
27 reduced. During the period prior to start-up of 
i} the pipeline system, floatation will be resisted 
fe by a layer of gravel placed on top of the buried 
30 





pipe". 
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pina Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam hy Gibbs 
Now my question is, is that the technique that you'll 
use to resist the floatation in the overland portions 


that you've just agreed could occur when the water is 


-- the pipe is below water level? 
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A No, ie ee 


@ How will you resist the 


floatation on those pours? 


ee Williams, Purcell, Hollingshead | 


| 





A The cost estimates reflect | 


either the use of concrete weighting or frost anchors 
throughout the buried land section of the line. 

Q Then you don't propose 
to use any gravel backfill at all on the overland 
portions of the cross-delta route? 

A The context of the gravel 
here was because of the potential liquifaction problem 
in underwater crossings, and in particular Shallow Bay, 
across the land it is permafrost, Mr. Gibbs, and there 
is no potential liquifaction problem across the land 
sections. 

Q I thought you said there 
was a potential floatation problem. 

A Yes, but not liquifaction, 

@) I see, so it follows then, 
am I right, that you're not going to use any gravel 
backfill on the overland portion®of the cross-delta 
route? 

A iL wouldn't say “not any” 
Mr. Gibbs, but very little. There may be some require- 
ment for a small amount of gravel for bedding and 
padding. I don't think a great deal. There may be some 
required for drainage and erosion control at specific 
sites. But not massive amounts of gravel for backfill. 
We'll be mainly using the excavated material for backfil 


Q Now how do you propose 
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Williams,Purcell, Hollingshead 

Minning, Cooper, Clark 

Cross-Exam by Gibbs 
Mr. Williams, to construct the non-channel crossing 
portion . of the cross-delta route? The over- 
land and the minor channels and the ponds, how are 
you going to dig the ditch? 

A With a trench machine. 
This material is, by comparison to other permafrost 
areas, is fairly easy to excavate. A large ditc hing 
machine, in my opinion, would eat that up. 

QO And have you tried a 
ditching machine in that kind of permafrost? 

A In very similar material, 
Mr. Gibbs, at SansSault, yes. 

Q And is that the ditcher 
that you've been experimenting on for some years? 

A No sir, not the one we 
used at SansSault. It was an earlier generation, 
smaller than the ones that are available now, less 
horsepower, and it successfully excavated frozen 


silt at a production rate. 


Q And is that a conventional 


ditcher such as is used in the southern pipelining in 
Southern Canada? 

A We're talking now about 
the one that was used at Sans Sault? 

Q No,about the one you're 
going to use in the cross-delta route. 

A I'm satisfied that the 
largest machines that are available and have been used 
now could successfully trench the land portion of the 


cross-delta route. Now, by the time of construction 


| 
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cre eee ; Williams, Purcell, Hollingshead | 


Minning, Cooper, Clark 
Cross-Exam by Gibbs 


we expect that a newer generation machine will be 
developed and in operation, which will be larger in 
respect to horsepower and ditch depth capability than 
the ones that are in existence now. 

Q But isn't the problem 
with the teeth on the ditching mechanism, isn't that 
the real serious problem? Not the power of the machine 
but it's ability to stand up to abrasion and so on it 


encounters in digging through that material. 


A That's one of the problems 


I don't know if it's the biggest one, Mr Gibbs, but 


in the past 18 months we feel we've come a long way 


in ditcher teeth design and metallurgy, a vast improve- 


ment over what's been used before. 

Q Sir, and have you 
developed yet and have in use yet teeth thatwill stand 
up for any length of time to this kind of work? 

A Yes sir. 

@) And that's the research 
you've been doing on your ditch-digging machines? 


A Yes. 


Q Is that research financed 


in part by Federal Government grant? 


Bot really don"t) Know, Mre Gibb 


Q Who is conducting it? 


A Mainly Northern Engineer- 


| 





| 
| 
| 


ing has b een dang work for Canadian Arctic Gas, on the | 


development of teeth. We have some outside consulting 
help, namely J.E. Rymes out of Calgary, and we're also 


working with teeth manufacturers about six or seven 
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Minning, Cooper, Clark 
Cross-Exam by Gibbs 


manufacturers of teeth. 

Q Well, is there any 
Federal Government research grant coming in through 
via Northern Engineering Servic es? Or Ryme. or 
others for this purpose? 

A I'm reasonably sure that 
there's none coming into Northern Engineering Services. 
I'm not certain about Canadian Arctic Gas. 

Q Do you have a report on 
the present status of the art of these teeth in this 
ditch-digging machine you propose to use? 

A No, not a comprehensive 
Feport. 

Q. Are reports prepared 
internally? Or in Northern Engineering Services to 
explain how the developments are proceeding on the 
ditch-digging research? A Yes, particularly by 
Rymes. Some of this work is being done with the tooth 


manufacturers. It is of a confidential matter between 





Rymes, Northern Engineering, and the tooth manufacturers 
Q And what is the most 
recent report you have? 
A Well, Rymes puts out a 
monthly report, monthly progress report, so I guess 
the most recent one was maybe a week or two old. 


Q And are you prepared, 


progress reports on the research and reports on the 


ditch-digger? 


| 
Mr. Williams, to produce the last 12 of the monthly 
MR. MARSHALL: Mr. Commissioner, 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 
I suppose this gets into an area that all of us 
anticipated we would reach at some point or other, with 
respect to the production of documents. It seems to 
me -- and I want to get specific instructions on this 
point -- that we're really into an area where Foothills 
is asking to have the benefit of some very expensive 
research and development work that's been conduc ted. 
MR. GIBBS: That's not the 
case. 
THE COMMISSIONER: At any 
rate , you're suggesting there's a type of privilege 
based on proprietory interest. Mr. Gibbs is seeking 
to demonstrate, I suppose, that whatever the research 
that has been carried out so far,. it doesn't establish | 
that you've got a machine capable of digging across 
the. delta. | 
MR, GiBRS: Exactly... Sirm | 
What's going to have to be done, it's going to have 


to be blasted. 
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Cooper, Hollingshead, Williams, 
Miariny, Glark)oParcell 
Cross-Exam by Gibbs 


MR. MARSHALL: With respect 
to the production of these reports, I would like to 
get some instructions as to whether or not Arctic Gas 
wishes to take the position that they are proprietory | 
and they do not wish to have them produced. I believe 
i could’gect those instructionsiduring the! course of 
the. day>butwis think forsthe moment Dd lake to defer 
anjanswer to MraGibbs: int that last question,” ifs IT) may.| 

WITNESS WILLIAMS: In my | 
opinion the report does demonstrate that that type of | 
soil is capable of being ditched with a wheel type | 
ditcherm sy included. in the Sans Sault ditch testing | 
report, which is available to everyone, and in the 
jibrary;s® and) what nots 

THE COMMISSIONER: Well you 
rely on that, you say that that demonstrates that you 
can CroSS the delta with a ditcher of the current 
generation, so to speak. You're not dependent on the 
new technology. 

A The Sans Sault ditching 
was done with a generation machine older than what's 
available now. It's my opinion that an engineer can : 

| 
take that report with that information, knowing what ~4 
knowing the mechanics of the machine that was used there, 


ana the mechanics of the machines that are in existence 


and usable now, and come to the conclusion that the | 
i 

newer machine would not have a great deal of difficulty 

ditching the land section of the cross delta route. 


QO Well, we're dealing with 


| 
| 
three generations. The past generation, which is the | 
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| machine in use at Sans Sault; the current generation; 

2 | and a new generation of machines that you said will Ne 
3 | coming onstream when you're ready to build. 

“ 


| 
| A Yes ..That.dast one» has 


now been built yet. | 











In my -- that's my opinion. 


a Q Right. Now the old 
7 | machine that was used at Sans Sault, you're not | 
3 | suggesting it could ditch the trench across the delta? | 
9 | A Yes, I am suggesting Hat 
10 | it, could ditch quite a biteof it... Maybe, note atrther wate 
23 || that we would like, but yes, it would ditch a fair bit 
12} Ol wJt;, BnAMY.OPi Rion. 
| 
13 Q Well the remainder -- are 
14 | you suggesting the remainder could be ditched by the 
1 Pat current generation of machines? 
16 | A Yes sir. 
| MR. GIBBS: 
17) Well I take it that 
13 | Mr. Marshall is still going to obtain his oi bwme be onal 
i THE COMMISSIONER: 
15} Oh yes. 
20 | MR. GIBBS: And in your 
i 
21) planning, Mr. Williams, you've discounted entirely the 
| technigque.of,.blasting,..for.the trenchwacrossthe | 
23 | cross-delta. 
24 | A In the delta portion | 
25 | itself, Mr. Gibbs, I don't think it will be necessary, 
Del except at the approaches to two stream crossings, gueea 
27 the ditch machine can't operate. I can see that there | 
28 will be some blasting required there, but for the 
29 | Nainmland section j«noe;-ebedor it athinkei.t will be necessary 
30 | . 












cal ree 

| - qnoddeaansy saoxIwh” a ‘qofus® eh 
os ed Eilw bise voy tscd4 eonidonm 2 pu ite: 

| »bliud of ybaar py eee. 

me eno sesl asd? see K ay iw ) i se 

‘dey thted nes 
















. : 
blo edt wor adder O > i ee a 


gon ex*voy ,Jive® ens® +6 5oev aew 2sdd omkdosm 




















| 
| 
| 
| 


Sstteb off aeons dodeid ont docdkb Bluoo JL priseespave 


ted3 poisesppue na I ,s9Y¥ A 
| efe1 edt 46 tom odysM sti to tid sb saiup do¢iLb bisos sf 
gid ‘ist? s dosvib bluow 2% ,a9y tod ,oAil bivow sw 2sd2 
| swoimiqo ym at) 3h to 
S15 -- rwsbmismet edz LisW .. 9 
sit vd berio2tb ed blue>o rebatemet/ sds pniveasppus soy 
Sreditfivem to aoitsazenep Jasszi1v9 
sate 2a¥ A 
:248I0 3M 
4srid 31 oXpso I Liew ; 
f sa@oitcuttani eit nistdo 63 pritop Ifgge ei iledesisM, ,iM 
‘HAMOCISZSIMMOD ANT 
-aey dc 
mvoy at SaA «Basle aM 
eit yiszitne betauoneib sv' voy <amBii Liv .2M ,»eniaasiq 
eij aeo1os donexd. ed?) 102 4paitvesid:io sapinioes 
-63Leb-2e015 
noiszoq siloeb i eds al A 


) .¥aseesven od Iliw si Antda 2'aob 1 ~eddém .1M (Iteest 


lsxarhw ,2pnlesotm msexta, ows oF eodbso1ggs of) gs 7 


| e19d3' 3ed% 402 aso T .ote1sgd' 4 neo enkdosm dost 


ay 
eid 102 Jud ,ex1eds bertupss paitdald amoe bial fiw: 


ipemaasons ed ifiw 3: Mads S'*nob I .on ir wee 
, ee we: etandt - 


LIST 2 


ALLWEST REPORTING LTO, 


BURNABY 2, A.C. Cooper, Hollingshead, Williams), 


re 


ie) 





Minning, Clark, Purcell 
Cross-Exam by Gibbs 


Q BRervallLsosayours.cost 
estimates, and your logistics planning, you have gone 
entirely on the basis that the ditch digger will be | 
usable to excavate the trench on the overland portion? | 
Other than those cross approaches? 

A Well, the plan yes, but 
for cost purposes, the spreads do have in the large 
backhoe -- backhoes, I'm sorry -- that would be required 
for approach to stream crossings. 

Q Yes, but aside from the 
approaches to the stream crossings, you discount any 


need, and your plan is not based on any intention of 


blasting the trench on the overland portion? 

A Yes sir. 

Q Witness, now be equipped | 
with the Marshall letter of March 8, 1976, and he has | 
it, and would you look, Mr. Williams, at the first | 
in that letter, the first map accompanying that letter, 
The number on the map is IK-0251-1001. 

A Yes sir. 

Q And I want you to look 
particularly at the column on the right hand side 
entatied "Borrow in Cubic Yards". Do you nave that? 

A Yes sir. 


| 
| 
| 
| 
| 
| 
| 
| 


Q And you'll note that the 





total) for: spread. B..is. 2,730,000. cubic; yards: 

A Yes sir. 

Q And spread B embraces 
almost all of the cross-delta route. 


A Yes. sir. 
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SFPORTING L.TD. LIS 7S / 
ROY: PPA. Cooper, Hollingshead, Williams, 


Minning:,,.Clark, Purcell 
Cross-Exam by Gibbs 


Q And 2,;/730,7000 eubie yards 


is the figure that Miss Minning inserted in line 2 of 
her testimony yesterday. 


A Yes. 


QO In place of the previous 


fagure of°2,3604,000 cubic’ yards. Is that. right? 


WITNESS MINNING: Yes. 


O Where did the figure of 


2,364,000 come from? 


WITNESS WILLIAMS: The previous 
number, Mr. Gibbs, was when Station CD-08 was located | 


in the delta, near Middle Channel; included that mile 


and a half of access road from the wharf site to the 


station site. It's changed now that the station has 


| 
| 
| 
| 


| 
1 
} 
| 
| 
| 
i 


i 


been moved to Tununuk Junction, which has a station pad 


and an airstrip. 


@) But it has the effect, 
as I see it, when you change the station to Tununuk 
Junction, of increasing the gravel requirements by 


366,000. cubic yards. 


A Yes, that's due to the 
AI1TSUtYLps. 

QO Oh, I see. At Tununuk 

A Yes sir. 


gunction/ 9 In looking at this table last night with 


my handy little calculator, it seemed to me that you 


had established a uniform depth of ten feet of gravel 


for the compressor station padsand work pads. Is that 


YIGhie 


A Yes sir, in the deéelea 
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POW c Tal 
Ay 2 Cooper, Hollingshead, Williams, 
NManning,. Chask, Puscell 
? Cross-Exam by Gibbs 
section. 
Q Yes, we're talking about 
the delta. 
A Yes sir. 
Q And the uniform depth for 


the airstrip of three feet. 

A We're still talking about 
the delta? 

AS, About the airstrip shown 
on that Borrow column. 

A Well if we're talking 
about "B", the only one referring to I think is the 
one at Tununuk Junction, now. 

Q Yes. 

aN Ang t.-don' = think. 1 
think it's substantially more than three feet. 

Q I see. Why the ten feet | 
for the compressor station, and work pads and wharves 
and so on? 

A Well, the work pad and 
wharves, and the compressor station, the ten feet was 
selected to get the surface elevation well above the 
spring and summer flood levels. 

QO And then all-of the 
installations down in the delta, you conclude, ten 
feet elevation is safe to keep it above water level? 

A That's our opinion, yes. 

Q And that's the reason 
for using the ten foot depth. 


A Yessir. 
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Cooper, Hollingshead, Weilems, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


Q Then I look at CA-06, 
which is also on that -- CA-07 I guess it is -- also 


on that gravel in SpreadD, and saw that there you used 


the gravel depth -- I'm sorry, iCA-06, the first,.one 
under Spread D -- of about 7% feet. | 
A Well, I'm not sure how | 


you would arrive at the depth of 74 feet, Mr. Gibbs. 

You could be right. I don't have the number here with | 

me, the average depth, but that -- | 
Q Well CA-06 is up out of 


the delta, so you don't need the same 10 foot gravel 


depth. 

A Right. 

Q And so there; I beg your | 
pardon? | 


A Depending on the terrain, 
of course, and these are estimates. There haven't pean 
detailed field surveys at the sites done, to take in 
account the topography, the topography is taken off | 
aerial photographs; and it's a good estimate but it's a 7 
eon know, it has it's limitations too. | 

Q E'm told; Mr. Williams, | 

| 
that in some of those kind of gravel uses, not where you 
have to stay above water level, but where you don't have 
that concern; you can use a sheet of styrofoam and -- 
on the surface of the ground -- and then put the gravel 
on top and cut your gravel requirement by as much as 
50%. Does that sound right to you? 


| 
| 
| 
| 
A That's -- I know that's | 
what Alyeska is doing on the North Slope, but I think 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs . 


it'd be fine for the short term -- short term work 
period. I'm not sure about the long term period. It | 


may be. 


r 


QO Have you given any 
consideration to doing that in the interests of 
conserving gravel? 

A Yes, we do have some 
drawings that do illustrate that alternative, in one 


of the reports, Mr. Gibbs, yes. 





ALLWEST, REPORTING L-TD. 19878 


SUSAR ey Williams, Purcell, Hollingshead 
Minnine, Cooper, Clark 
Cross-Exam by Gibbs 











| Q Have you adopted that | 
2 technique? | 
3 | A No, not at this time, no. 
4 Q Is it under consideration 
5 there will came a time when Arctic Gas will either 
6 | tell you "Yes, use that technique, " or "No, you're | 
=| not. to use 2t." | 
8 A I'm sure that decision 
9 will be made in time, yes. 
10 Q And when Go you expect 
ye that to be made? 
13 A I have no idea, sir. 
3 0 It also then follows 
14 that you have really no idea how much gravel you're 
15 going to need. | 


A I think the numbers that 


we've shown here are maximum. There are alternatives 





available to reduce them, if that's found to be 
feasible and economic. 

Q Look at that column again 
and confirm, if you can, that the volume of gravel 
which you have on that table for Shallow Bay granular 
backfill is based on filling the entire trench or 
both trenches of the configuration that was given 
yesterday. 

A Can you answer that? 

WITNESS CLARK: No, it's not. 
That amount of gravel was determined on the basis 
of the load required on the pipe to prevent ligqguifa- 


ction when the frost bulb had reached the depth to 
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Williams, Purcell, Hollingshead 


Minning, Cooper, Clark, 
Cross-Exam ‘by Gibbs 














1 which it is assumed that liquifaction would occur. 

ai QO And it's then a coinci- 
3 dence that that amount of gravel will fill both of 

3 | those trenches. 

| A dont’ believerit will. 
6 It won't come close to it. 

7 Q Perhaps you and I will 

8 || compare our calculators at the coffee break. That's 
oF the way I worked it out last night, Dr. Clark, it | 
10 seemed that it would fill it exactly; but you disagree 
ates with me. 

A Certainly when we made 
the analysis,the configuration we used at that time 
would not fill the trench, not in the deepest portions. 

The tests that we have done on liquifaction potential 
| have pretty well convinced us that gravel will probably 
ae, not be required. 
18 QO Also I notice from that 
19 column, Mr. Williams, that there is no granular 
20 requirement for what we just talked about, bedding, 
21 padding, or any backfill of the overland portions. 
2 | That would have to be added. 
WITNESS WILLIAMS: Yes, thats 
| correct, Mr. Gibbs. In the borrow quantities that 
25 are shown on the strip maps and the borrow quantities 
2 that we have shown in tables, for instance in the 
27 direct testimony yesterday, the borrow quantities 
28 | shown there are the ones that you can take off the strip 


maps and add them up and you come to the quantities 


shown in the table. That does not include gravel 
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Williams, Purcell, Hollingshead 

Minning, Cooper, Clark 

Cross-Exam by Gibbs 
required for such things as bedding, padding, drainage 

_. yontrol hee tae or 
and erosion; slope stability and in Miss Minning's 
testimony from time to time she has said that in addi- 
tion to the quantities you can add up from the strip 
maps here, there is something in the order of six 
million, an additional six million yards required 
north of 60 to take care of these situations that are 
impossible to calculate with any degree of certainty 
at this time. 

Q Yes sir, but dealing with 
the cross-delta route and this table, what has to be 
added is something for bedding, padding, and some back- 
fill for overland portions, although you can't tell me 
what the number is. 

A Right. 

©) And something for use 
on the other channel crossings. 

A Yes, at the banks. 

Q And some for the manu- 
facture of concrete coating to use for the weighting. 

A Yes sir. 

Q And the bank stability 
which you refer to. 

A Yes sir. 

Q All of those quantities 
whatever they may be, have to be added to that table. 

A Yes sir. 

Q And I take it there is 
no basis or no number that you can give to me which 


should be added for that table for the cross-delta route 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 





1 A No, all that I can say is | 
2| that it's included in that overall rough estimate of 

3 an additional six million yards. 

4 Q I also note from that 

Zl table that there is none necessary for roads except 

6 for very store lengths. At the bottom of spread B, 

q a road of 3,000 feet, and a little way up, a road of 





8 327000 feet: 





: A Yes. 
10 Q And then up in spread 
11 F, a road of undetermined length but it's going to 
12 take seven acres , and those are all the roads that 
ee _ you see necessary on the cross-delta portion, are they? 
14 A Those roads are, I'm pretty 
15 sure , Mainly between airstrips and compressor station | 
16 sites. | 
1? Q But sir, the Alyeska 
18 technique has been, has it not, to use both a gravel 
19 road and a gravel work pad? 
20 A Yes Sar". 
21 Q And have you calculated 
22 the gravel requirements which you will have if you 
23 go to that technique of using a gravel work pad 
24 and a gravel road? 
25 | A Across the delta? 
26 | Q Yes. 
27 A No sir. 
28 Q And why not? 
29 A Because we don't propose 
30 


to use that technique. 
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Williams, Purcell, Hollingshead 

Minning, Cooper, Clark 

C ross-Exam by Gibbs 

QO Because it's your convic- 
tion that you can get by without using it. 

A Yes sir. 

Q Before leaving that table, 
on borrow requirements, could I just ask you, Mr. 
Purcell, there is shown on the table as a borrow 
requirement a block valve. For example, on spread 
BP, block valve .23 acres, 2,000 cubic feet. Do you 
see that? 

WITNESS PURCELL: It's on 
spread E and it's 2,000 cubic yards. 

cr Tiates cione, 2,000 
Cubic yards. 

A Yes sir, I see that. 

Q But as I recall your 
evidence before the National Energy Board, Arctic 
Gas has now dropped the plan to use intermediate 
block valves. 

A No sir, I never said 
tnakt . 

Q Then the recommendation 
has been made that they will not use intermediate 
block valves. 

A No sir, what I told you 
was that intermediate block valves were in the plan 
because at the time the plan was drawn up they were 
required by the construction codes, the Canadian 
Standards pee ine construction. At the present 
time the code is silent. They are not required by the 


code, and we have not made a decision as to whether or 


not to take them out or leave them in. 
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ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. Cooper, Hollingshead, Williams 
MAnndng, Clark)o Purcell], 
Cross-Exam by Gibbs 
1 THE COMMISSIONER: Well so | 
| they're in, if you don't make the decision? 
3 A Yes, sir, they're still 
4 in. The decision has not been made to take them out. 
& Q Sorry, I -- 
i A And I don't -- my personal 
7 Opinion is that it's not a terribly SRR ANE issue. 
8 There's no point in making a decision on it at this 
9 time. 
MR. GIBBS: 
10 @) Well, it's a cost decision 
14 isn't it, and I had been of the impression that the 
12 decision had been made to take them out or a recommenda- 
13 tion had been made to drop the block valves. 
14 A Not that I'm aware of, 
15 Mr. Gibbs, no Sir. 
1% Q Well, whether or not the | 
17 block valve stays in, you will need also some type of | 
18 valve arrangement at Milepost 336 to regulate the flows 
19 | _ through the two 36 inch pipelines, won't you? 
29 A Yes, there will be an 
a5 arrangement, there to allow you to cut off the flow 
oD to either pipeline. 
33 Q That will have to be some 
Phe | kind of valve arrangement? 
ei A Yes: sir. 
i Q Would it be of a size and 
27 structure similar to a block valve? 
28 | A Yes, it contains block 
29 | valves. 
at QO So that even though you've 
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moved the compressor station Over to Tununuk Junction, 
you'll still have some kind of gravel and borrow 
requirement there because of the valve installation? 

A Well now you've moved on 
me, haven't you? We were on Milepost 336? 

QO Yes. 

A I don't work out these 
gravel details. I suspect that might included in the 
work pad that is required in that area. The valve 
might be in that area, I don't know. 

Q Can you tell me that, 
Mr. Williams? 

WITNESS WILLIAMS: Certainly 
gravel would be required at that valve site, yes. 

Q Will that be an addition 


to what's on the table? 


A Not necessarily, Mr. Gibbs. 


At the end of construction, there will be a surplus of 
gravel there from the work pads and we would see using 
that material from the work pads at the end of con- 
struction for backfill at the edges of the channel for 
other uses. There will be surplus of gravel there and 
in this case, it'd be close to this valve arrangement. 

Q It's then in this category 
you may need an additional -- there may be additional 

for Ae 

gravel requirements’ or there may not? 

A Yes: Sir. 

OQ Mr. Purcell, with respect 


to those two 36 inch lines, starting at Milepost 336, is 


the plan to operate both at once, or only one at a time? 
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ALL WEST REPORTING L.-TD. 


BURNABY 2, B.C. Cooper, Hollingshead, Williams, 


Minning, Clark, Purcell, 
‘ Cross-Exam by Gibbs 


WITNESS PURCELL: I would 
think you would leave them both open; operate them both. 

Q Well, is it -- is that the 
plan to do that? To operate both at the same time? 

A There have been discussion 
in the past for geotechnical reasons, it | might be 
desirable to operate them alternately, but I think that 
concern is evaporated and it would certainly be more 
desirable to leave them both open so that the pressure 
drop through the lines would be less and the downstream 
fuel requirement would be reduced. 

Q The effect of that will 
be to produce, to maintain across the channel crossings, 
two frost bulbs, one around each 36 inch pipeline? 

A Yes, I assume that's true. | 

Q Alternating the use might | 
reduce or even eliminate some of that frost bulb | 
effect? | 

WITNESS CLARK: It would reduce 
the size of the frost bulb. It wouldn't eliminate it. 

QO Yes. 


THE COMMISSIONER: It would 


what? 
A Reduce the size of it. 
Q And it wouldn't what? 
A Would not eliminate it 


entirely. 
MR. GIBBS: In your view, Dr. 
Clark, is it preferable to have the two full sized 


frost bulbs, or smaller ones by alternating the use of 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 
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Cooper, HNollingshead, Williams, 

Manning, Clark, Purcell, 

Cross-Exam by Gibbs 
pipeline -- the 36's. 

A If the soil were highly -- 
it had a potential for a great amount of heave, it 
would be very likely preferable to have a smaller frost 
bulb. But the tests that we have conducted to date 
indicate fairly low shut-off pressures, in that frost 
heaving can be limited to within tolerable amounts by 
the depth of the burial that we've proposed. So the 
technique of alternating use of the two lines isn't 
planned here. 

Q Were those tests field 
tests or laboratory tests or office calculations? 

What Base gtr 

A Laboratory tests 

Q Mr. Williams, can I come 
back now to the item I mentioned earlier of gravel road 
and work pad for overland construction. Aren't there 
two instances where that might be required? Firstly, 
if ice or snow roads or work pads -- ice or snow roads, 
or ice or snow work pads, can't be used, then you'd 
have no alternative but to use gravel? 

WITNESS WILLIAMS: I can't 
visualize that happening, Mr. Gibbs. But in a hypo- 
thetical question, I guess the answer is yes. 

Q The second instance would 
be if it turned cut that you had to do the cross-delta 
construction in the summer rather than in the winter. 
You'd have to use gravel. 


A Yeo, 1 think that tollows, 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Gibbe 
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19887 





In either of those 


instances, Mr. Williams, the gravel requirements would 


be hundreds of thousands of cubic yards more than are 


shown on the table on drawing IK-02511001? 


A 


probably. 


A 


Q 


Yes Sar. Milliong, 


I beg your pardon? 
Probably millions. 


Yes. 


THE COMMISSIONER: Well, 


maybe we should adjourn for coffee now for a minutes. 


(PROCEEDINGS ADJOURNED at 10:50 A.M.) 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


ALLWEST REROR TING 4eTD. 
BURNABY 2 B.C. 











t (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

2 THE COMMISSIONER: Well, let's | 
3 come to order. | 
4 MR GIBBS: I think sir, Mr. 

5 Marshall has some pronouncements to make. 

6 | MR. MARSHALL: Mr. Sa aid 
74 I've contacted Arctic Gas. There are indeed some 

| 

8 proprietary agreements relating to the work being done 
9 on ditcher teeth development. We appreciate that 

10 Mr. Gibbs is interested in the question of whether of | 
Jal not the teeth are going to work or not, and what's | 
12 really going to be required because of these agreements, 
13 they'll have to try to sort out what is covered by | 
14 them and what is not, and give Mr. Gibbs what is not | 
15 covered by the agreements, and if that satisfies him, | 
16 then presumably that's the end of the matter. Mr. | 
13 Williams can undertake that work when he gets back to | 
18 Calgary, and it won't be until he starts getting into | 
9 it that I can give Mr. Gibbs an indication of when | 
20 we'll have the materials in his hands. | 
2h ME S*G TERS "ALP right sir, it 
22 being understood of course that if we're not satisfied | 
23 with what we get, we may ask that it all be put before | 
*4) -you to determine whether in fact there is a privilege | 
2a} attached. 
26 MR. MARSHALL: Yes, that's 

a perfectly understood. 

- MR. GIBBS: There was a sa 
ee | outstanding from yesterday, sir, on the length of time 
30 | it was going to take to dredge acrass Shallow Bay on 
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Cooper, Hollingshead, Williams, 
Minning, Clark, PUrcell 
Cross-Exam by Gibbs 
one crossing, and could we have that time on the 
record now, please? | 
WITNESS WILLIAMS: Yes sir. 


If we consider a cross-section that has a 20 foot 


bottom, we're talking about Shallow Bay now, three to | 


one side slopes, and an average depth of 16 to 17 feet; 
each crossing of Shallow Bay would require the 
removal of about a million yards of material. The 
dredging equipment that we have considered in our 
cost estimates is based on information received from 
Sceptre predging, and in particular a 36 inch dredge 
which they are uSing. This is the type of equipment | 
we have in the plan. 36 inch dredge is rated at | 
5,000 cubic yards per hour. We would plan on running 
this equipment about 20 hours a day, with the other 

4 hours for shift change and routine maintenance. So 
theoretically, the dredge is capable of excavating in 
the order of 100,000 yards per day, per 20 hour working 
day. 

If we de-rate that 100,000 
yards to take care of adverse weather conditions that 
may occur, for repair, and come to an average of 
60,000 yards per day, the excavation of one crossing 
of Shallow Bay would require about 17 days, on a very | 
conservative estimate. | 

Q Thank you. And | 
Dr. Hollingshead, you are going to give me some | 
information? | 

WITNESS HOLLINGSHEAD: Yes sir, 


just to follow up on that. You asked about minimum and 


| 
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Cooper, Hollingshead, Willianis, 

Maiinincg, iia, Thrall 

Cross-Exam by Gibbs 
maximum depths of ditch in the other crossings, in the! 
delta. We've got those figures. I would just like to | 
say that we've taken them from the rather smaller | 
versions of the exhibit drawings which are scaled down | 
and found in this report, entitled "The Preliminary | 
Design Of Four Major Water Crossings In The Cross-Delta 
Pipeline Route". The figure should be taken as : 
approximate. 

However, starting with the 
north arm of Reindeer Channel, or what has sometimes 
been referred to as Middle Channel, first of all the 
upstream crossing, we're looking at a minimum depth 
of 18 feet, and a maximum depth in the order of 38 feet. 


Q Could I interrupt a minute? 


That'sof trench, or below water surface? 


A These are trench depths. 
QO Manimum <oOpei6) == 
A Minimum of 18, maximum 


335 On the downstream crossing, of north arm Reindeer, 
a minimum of 18, and a maximum of about 35. 
THE COMMISSIONER: That's the -- 
from the surface of the water to the bottom of the trench. 
Sorry, Mr.Cooper is shaking his head. | 
A No, not necessarily the : 
surface of the water sir. This would be the ditch | 
depth. 
THE COMMISSIONER: You mean ma 
A From the bed level to 
the ditch bottom. 


| 
| 
| 
| 
| 
Q You mean from the ses 
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Minn nS pe CLark; @Vur Cert 
Cross-Exam by Gibbs 


| 


of the channel to the ditch bottom? 

A It may not necessarily 
be at the bottom of the channel though; we've tried to 
give them the maximum depths, which invariably occur 
as you're’ coming up a bank, so it wouldn't coincide with 
the bottom of the channel, but it doesn't necessarily 
coincide with the water level either. It would be 
the maximum ditch depth, coming up that bank. It would 
besvinsthe order of 38 Teet. | 


With respect to Langley Island 
| 


| 
ditch would be about 10 feet -- sorry -- probably about, 
| 


Channel, the upstream crossing, the minimum depth of 


15 Pest Mihexe' site lonicoot cover and that is at the 
bottom of the channel; a ditch depth of 15 feet. The | 
maximum is about 75 feet, and at the banks the depths | 
aie Ler tee 20) teetes 

For the downstream crossing, 
the minimum would be about 30 feet, the maximum is 


| 
60 feet, and at the banks, it's about 15 feet. 
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Williams, Purcell, Hollingshead 


Minning, Cooper, Clark 
Cross-Exam by Gibbs 


THE COMMISSIONER: Well, just 
pausing there. I want to make sure I understand where 
we are. Langley crossing is the deepest crossing, I 
think you said that yesterday. Do you say that the 
upstream crossing of Langley Island Channel that you 
will have a trench extending 75 feet from the bottom 
of the channel to the bottom of the trench. at your 
Maximum depth on the crossing? 

A For the upstream 
crossing of Langley Channel, there is one point on 
that particular cross-section wherein the ditch depth 
would be in the order of 75 feet, and this occurs 
at approximately station 132 where the -- 

MR. MARSHALL: Do you have 
that report? 

THE, COMMISSTONERs. No,» 'm 
just looking at this map attached to your letter. 

MR. MARSHALL: I think it 
might be clearer if he could show you the drawings. 

THE COMMISSIONER: The point 
that Mr. Gibbs is concerned about presumably isn't 
just a question of how deep you go; it's sort of the 
bend in the pipe across the channel, I suppose, among 
other things -- many other things. Well look, I just 
want to make sure I understand you, that's all, and -- 

A Well, the configuration 
of that particular cross-section is that there is a 
relatively deep section in the channel which has about 
75 feet of water. 


Q Yes. 
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Williamn, Purcell, Nollingshead 
Minniny, Cooper, Clark 
Cross-Exam by Gibbs 


A The pipe is going down 


| 

essentially below that lowest point, and at that lowest 

point there would be about ten feet of cover over the 

pipe, so we're looking at a ditch depth at that point 

of about 15 feet, 14 to 15 feet. 
Q What's the width of the 


Langley Channel? 





A Oh, I believe it's about 
4,000 feet. 

QO About a mile, eh? 

A Something less than a mile} 


As you come up the slope from that low point in the | 


channel on the east side or the right bank, you come 
up a fairly steep slope and the pipe isn't going to 
follow that steep climb, and when you get to the top 
of that sort of steep slope you're going to have 


something like a 75-foot deep ditch. Having come up | 





that slope, then to the right as I'm looking at this 
drawing, to the right or to the east of station 132, 
the channel bottom levels off, we're still below water, 
and for the last several hundred feet of the channel 
proceeding in an eastward direction we're in sort of 

a flat where the water is very shallow, so we come up 
from a deep hole, if you like, up a steep slope, onto 

a kind of a flat shallow portion of the channel. Le*s 
just as you come to the top of that sort of steeper 
portion of the ‘right-hand slope that you get this 


maximum depth of 75 feet. 


@) Forgive me, Mr. Gibbs. 


Let me just pursue this for a moment. You have elected 
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Withtians, tvapeal 1, Holl dpaysihead | 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 





-- when I say "you" I mean Arctic Gas -- you have 
elected to alter the prime route so as to cross the 
delta. That means you increased the number of major 
crossincs, vou've more than doubled the number of 
major crossings that you have to cope with trom an 
engineering and environmental point of view, when 
earlier you changed the route to avoid a major crossing | 
of the Liard. So you've gone ahead and done all of 
this, you've got this -- these new crossings, including 
this, what appears to be altogether unique crossing 
of Shallow Bay to contend with. Would you not as 
engineers have preferred in all respects to stay with 
the prime route aroundthe delta and to have avoided 
crossing the delta? 

A No sir, I don"t think so. 


Just speaking on behalf of the river crossings portion 





of it, or maybe we can go back one, in general the 
route is shorter and therefore a lot cheaper. 

QO Well no, but leaving 
aside financial considerations, you're engineers, you're 
not financiers. 

A As far as the crossings, 
speaking for the crossings, by going across the delta 
we have for one, avoided a very difficult crossing 
at Point Separation, and our observations -- 

Q O.K., you've exchanged 
one for four, though, haven't you? 

A Well, that may well be a 
fair guess at the ratio, but the observatons at Poire 


Separation over the last three or four years indicated 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 
that there was potential for ice jamming and associated 
difficulties at that crossing. 
QO Well, excuse me, let me 
interrupt you. In electing then to cross the delta 
was one of the reasons you did that to avoid having 


to cross the Mackenzie at Point Separation? 


A. I wouldn't say that it 





was one of the reasons necessarily. I think that fell 
out. That certainly followed. 

G That was a beneficial 
La. . OU 

A That's right. With 
respect to the crossings, if I can just get back to 
that one point, is that although there are more of then, 
they are a very much lower gradient stream if you like, | 


and much less troublesome and much less difficult in 





terms of a potential scour problem. 


So although there are more 
of them, they don't, in our view they are not a problem, 
the same sort of problem that you have on, for instance, 
the main stem of the Mackenzie or the Liard. 

QO Well, I understand your 
problem with ice at Point Separation, because you've 
got the whole of the ice flow coming down that one 
channel, and it is presumably distributed among these 
other channels, so -- 

A rhat Ss right, and ae 
breakup the ice, as we've said in the direct evidence, 
essentially sits there and rots in situ, it's not pushed 


around with any great force by the channel currents, 
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Williams, Purcell, Holling 
shead, Minning, Cooper,Clark 
Cross-Exam by Gibbs 


it's moved as much probably by the wind as it is by 

the water, and the fans just can't generate the extensiv 
damage you know on the vedder banks. It's really in 

a weakened condition, it's sittng more or less 
Stationery and rotting in situ. The currents are 
Significantly lower and therefore the water crossings 
are simply not the same problem, although there are more 
of them. 


THE COMMISSIONER: All right. 


Well, sorry, Mr. Gibbs. Carry on. 

MR. GIBBS: We had one more 
channel to deal with, I think. 

A Well, we gave you north 
arm of Reindeer and Langley. You've got the good words | 
on Shallow Bay, or did you want -- | 

Q I have the Shallow Bay, 
yes. 

A Which other one -- 

THE COMMISSIONER: You can 
give me Shallow Bay, if you don't mind, just to make 
my~bittle ichart: heres:complete:. 

A I think at Shallow Bay 


we're looking at a minimum of 14 feet and a maximum 


of about 30 feet. 


QO Upstream and down- 
stream? 

A Yes sir, they're essen- 
tially the same. Was there another one? 
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Williams, 


Minning, 


2959] 


Purcell, Hollingshead 
Cooper, Clark 


Cross-Exam by Gibbs 


QO 
four Of ChOSe. 


I thought we had 


A Well, West Channel, I 


think you mentioned at one point, 


and we don't have -- 


Q Oh, West Channel. 

A -- a preliminary design 
at West Channel. 

MR. GIBBS: 

Q You have nothing to offer 
at all on West Channel? 

A I don't believe we have 


a complete cross-section there at 


no. We have some data that's in 


but it indicates that the yeneral 


is about 15 feet. 10° to, 15 Leet. 


QO And 


the pipeline crossing, 
one of the reports 


depth of West Channe! 


when are you going to 


provide those maximum /minimums for West Channel? 


WITNESS WILLIAMS: We don't 


have any proposed field programs at this time, Mr. Gib bs, 


to determine that information, and the reason it hasn't 


been done to date is thatwitwisea 


fairly small channel 


compared to the others and it's not that difficult. 


We don't plan to get that detailed information in the 


immediate future, no. 


Q Then you don't plan to 


furnish anything upon which to make any judgment or 


form an opinion on slope stability, bank stability and 


so on in the West Channel crossing? 


A No, we didn't plan to do 


that. 
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Williams, Purcell, Caney 


Minning, Cooper, 
Cross=-Exam’ by 20 mmeas 


WITNESS CLARK: Mr. Gibbs, with 
regard to slope stability, you expressed some concern 
about the three to one slopes. It might be useful to 
draw your attention and perhaps your advisors to the 
bottom profile data that is in the report that Dr. 
Hollingshead is referring to, and define natural scour 
holes that are quite well profiled, standing at 
slopes much steeper than three to one. 

Q Can we come back now, 
Mr. Williams, to the question of roads? First of all 
I want to start with a statement in the evidence, your 
evidence attached to Mr. Marshall's letter of March 
15, 1976, and on page 5 there is this paragraph: 

"The requirement for water has been reduced 
substantially due to research and studies 
completed in snow and ice road construction, 
it is now estimated that considerably less 
water will be required than we thought at 
thie rtimesof fading.“ 
Do you see that paragraph? 
Ee ee aaah 


O Does that statement apply 


to the cross-delta route? 


A Ves ashy 
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(us poe 
Minning, (Clark, Purcell, 
Cross Fxam by Gibbs 


Q How much is substantial 
in terms of the cross-delta portion? 

A The statement was written 
with respect to the total project, Mr. Gibbs. I think 
if you compare those -- the new water numbers given in 
the table to what was in the filing, you'll find that 
they are reduced and it's for the total area and those 
water requirements in the bulk of them are -- the bulk 
of the water shown in those requirements is for the 
manufacture of snow, where thought necessary. The other 
quantities are for camps and ditch flooding and testing 
and 

0 But I don't recall those 
table$’as being broken down sufficiently that you can 
pull out a number for the procs: ie portion which is 
what the Inquiry is now dealing with. 

A I think you're raqght. 2 


don't think that can be done -- 


Q You can -- 
A From what you have. 
O You can't advance to the 


Inquiry a volume of water that is going to be required 
under your new calculations for the cross-delta route? 
A I don't have that with 
me. I think it could be obtained from our work papers 
in Calgary. 
e) Well, you have to have 
that number, of course, for your construction planning 


and, fom, svounncosting: 


, Hollingshead, Williams, 
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Cooper, Hollingshead, Williams, 
MinnING, Clatk. iurcel! , 
Cross-Exam by Gibbs 


A sure. | 
0 And it's not in any of 
the filed material. That is, separated out just for 
eross-delta. 

A If you're talking about 
the delta section alone, you"re right. 

8) Yes. 

A The water quantity that's 
shown in the sixth construction year wouldn't cover the 
area from the Alaska-Yukon border to Tununuk Junction. 

Q Yes. 

A You might be able to infer 
something from that quantity, Mr. Gibbs, but -- 

Q Can you break it out for | 
the delta portion alone? 

A That could be done, yes. 
Q Will you done that and 
supply that number? 

MR. MARSHALL: We can do that, 
Mr. Gibbs. When you say the delta portion alone, do 
you mean from Milepost 336 to Tununuk, or -- 

ME. GLBES: “Ho, I -—= 

MR. MARSHALL: Just so we're 
on the same basis. 

MR. GIBBS: I thought we 
entered the delta at about mile 320. 

A Yes; 1 can do ‘that. 

THE COMMISSIONER: That's 
an interesting question, that. I would be inclined to 


think that myself. But where do yousay the delta 
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Cooper, Wollingshead, .Wi1T james 


Mitning, Clark, Purcell, 


Cross-Exam by Gibbs 


begins on this map? 


A I would say around 320. 
@) 165.020 to Tununiks gs 
that -- that takes you to the other side of the -=- 


A About 52 miles. 

MR. GIBBS: That's what you 
require then? 

A Yes. On O24. EQ ASA 2, 

Q You can provide a water 


number for that 52 miles? 


A Yes sir. 
Q When “doing ve, (can, you 
break down in -- break it down in the amount required 


for road and work pad construction? 
A Yes. 


Q And the amount required 


for other uses, which I take it, is primarily camp use? 


A Camp testing, ditch 
flooding. 

Q Yes. Will you break it 
down then into those categories when you provide -- 


A Yes, S17. 


QO Now, Sir, in your statement, 


you refer to research and studies completed in snow 
and ice road construction which enable you to reduce 
your water calculations. Have those studies been 
Dresentea to chet inquiry: 


A Yes, it refers mainly 


to the Inuvik snow road study, Mr. Gibbs, that has been 


filed and which was completed subsequent to the March 
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BURNABY 2, A.C. Cooper, Hollingshead, Williams 
Miri ny Clark, eParces 1), 
Cross=Exam by Gibbs 


1] 1974 filing. | 








2 | Q But completed prior to 

: the opening of the Inquiry hearings? 

i A Yes. Certainly. 

O Well, when you say the 

6 | requirement for water has been reduced substantially; 

7 | reduced below what? 

3 | A Reduced from the quantitie 
9 shown in the March 1974 filing. 
10 Q That's because you 
1} determined in your opinion, that the Inuvik snow road 
3 tests showed you needed less water than you'd first 
ye estimated? 
14 A That, and other observa- 
aS tions that we have made, yes. 
LG |i QO Well, what other observa- 
77 tions do you have? 
18 A Well, for instance, the 
19 uses of snow fencing in areas like the delta that we're 
20 discussing. The original -- the quantities -- water 
a7} quantities shown in the -- in the initial filing of 
43 March 1974 were very conservative. We were feeling 
13 our way at the time and didn't know exactly what the 
24 quantities were going to be so we took a very conserva- 
25 | tive estimate of having to manufacture great, great 

26 | quantities of snow. Since that time, we don't think 

27 that those great quantities will be required. Some, 
28 certainly, will probably be manufactured but not to the 
29 extent that we thought, taking the conservative approach 
30 in the original filing. We think that those quantities 
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COOpery loud Den sheady. Wi li fans 
Minning, Clark, Purcell, 
Cross-Exam by Gibbs 

can be reduced substantially. 


THE COMMISSIONER: I have 


missed something, Mr. Williams. Why have you changed 





your mind about that? Why do you think you won't need 
as much as you thought you would at first? 

A Well, the quantities 
shown in the original filing were the worst case 
Situation where you had no snow and you had to manu- 
facture snow for the complete length of the right-of-way 
in sensitive permafrost terrain; a very conservative 
approach. Now, we think that with snow fencing, with 
hauling snow from lake surfaces, that the quantity of 
water required for manufacturing snow can be reduced. 

0 Yes. 

A Instead of 60 to 70 miles | 
of snow manufactured per spread, we're now thinking in 
termsnof teny toolSsmilers-— I'm sorxy, ten, to twenty 
miles per spread required in the early part of the 
season, and completing the rest of it either with 
natural snow fall or snow hauled from lake surfaces. 

Q Wellservou thank syouddd 
get it from natural snowfall that you will harvest by 
snow fencing or hauling snow from lake surfaces. 

A In ‘the’ tundraraneay I 
would expect to get a very large percentage of it from 
snow fencing. In the boreal forest area, the wind 
doesn't accumulate the snow as well in that area, so 
in that area there'd be more hauling snow from surfaces 
or -- and manufacturing snow and the natural fallen 


snow, but not too much drifted snow.” 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


QO Hiei ta poe gonstruction 
planning, you've looked quite a lot to the Alveska 
experience as a guide, on what can be done in winter 
construction, particularly along the North Slope. rs that 
right? 

A NGO, our construction 
plan was developed, Mr. Gibbs, before Alyeska got 
started. We've certainly observed, witnessed and 
looked at Alyeska at every opportunity, but I wouldn't. 
say that we used that as a guide to put together our | 


construction. plan. 


Q Well, you formed some 
of your plans based on Alyeska experience because you 
have no experience of your own to go by. 

A Not in the original 
filing. Maybe things that have happened on Alyeska 
Since they got started have caused us to think about 
new things but -- 

Q Well sir, you told me et sa 
this very Inquiry that the reason why you could work i 


in the cold and the dark was based on part of what 


Alyeska had been able to do. | 
| 


A Fine. 

Q Don't you remember telling 
me that? | 

A oure. | 

Q And so in some respects 


| 
you've Roteces Binees to see what can be done. | 
| 


A Fine, I'm just saying tha 


we didn't develop our construction..plan on Alyeska's 
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Cooper, Hollingshead, Williams, 
Mivintify, Sorurhe, St Cede 
Cross-Exam by Gibbs 


work. 

Q And one of the problems 
on the North Slope of Alaska, is water source, is it 
not? 

A Yes sir. 

Q And that's been a fairly 
serious problem, water source for manufacturing snow 
or ice roads. 

A I'm not aware of any 
snow manufacturing being undertaken on the North Slope. 
Treunderstana thar j2n the spring of-°74 <= I'm sorry, 
'75, that there was a problem in getting sufficient 
water in the Prudhoe Bay area, for their requirements. 

QO Yes, and you expect to 
encounter similar water problems in your Alaska supply 
line «idon' 2h: you? 

A No; © think with proper 
planning, Mr. Gibbs, that a lot of the problems that 
have been experienced in the past can be overcome, 
and we have had more recent studies done on water 
availability on the North Slope, including Alaska, and 
they are very encouraging. That report is in the 
draft stage right now. 

Q Well let me read you a 
portion of the evidence of William H. Copeland, | 
manager of the North Central District Offices of the 
Division of Lands in Alaska. The prepared evidence 
given by Mr. Copeland before the Federal Power Commission. 
This question is asked of him. "Is water supply 
generally a problem on the North Slope?" And this is 


| 
| 
| 
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Cooper, Hollingshead, Williams, 
Mining, Clark, Purcell 1 
Cross-Exam by Gibbs 


his answer, and I'm going to ask you when I've read it 
to yor to comment On Wt. 
"Yes, especially in the winter season with low 
snowfall. When there is little snow to insulate 
the surface of lakes, and deep holes in rivers, 
they freeze to a greater depth." 
Do you agree with that? 
A Yes sir. 
Q 
"This reduces the water available from them." 
Do you agree with that? 


A Veo sir . | 


"To provide a water supply, operators quite often 
place snow fencing perpendicular to prevailing 
winds to collect snow at a water source. This 


prevents deep freezing of the surface ice and 


increases the available water." Do you plan 
that? 
A Yes sir. 
Q Pme, © that’ in. your 


construction plan, that you will have snow fences 
around an adjacent to lakes and ponds to prevent 
deep freezing? | 


A That procedure was not 
a 


| 
included in the plan ‘filed. It has occurred to us 

| 
more recently, and before that testimony was written, 


and I understand it has been tried and worked 


| 
a 
successfully, and I think it's a good method of assuring 
a water supply. | 
| 
| 
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Cooper, Hollingshead, Williams, 
Mamning, Clark, Purcell 
Cross-Exam by Gibbs 


@) Can Infand that’ in’any 


ofsyour filedamaterial, that’ you plan to do that? 


A No, Mindon® te think? you 
could, Mr. Gibbs. 

Q That's something you're | 
announcing now? | 

A Fine, if that's the way 
you'd like to read it. 

Q Then, Mr. Copeland goes 


on to say, 
"Many of the lakes freeze to the bottom , and 
many of the rivers nearly cease to flow." And | 
you expect that to happen on the Alaska supply 1leg.. 
A Yes sir. 
| 
"Water is often hauled several miles to the 


point of use." 


A Yes Sir. 

Q And you expect to have 
to, do thate 

A Yes. 


Q 
"On the North Slope. water sources are being 
developed by snow fencing, and by utilizing 
existing lakes, either through insulating their 
surface artificially, or through deepening 
existing lakes, and then insulating their 
surface." Now, do you plan to deepen any of the 


lakes or ponds and insulate their surface? 


A I would see insulating 
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Cooper, Nollingshead, Williams, 
Minning, Chark, Purcell 
Cross-Exam by Gibbs 


the surface with snow accumulated through snow fencing. 
I'm not sure about the deepening of ponds, Mr. Gibbs. 
I think that's a good method for long term ‘water 
requirement, aS is the case in Alyeska where® --"I'm 
sorry -- at Prudhoe Bay, where there will be substantial 
numbers of people there for quite a few years. I chine 
that's a good method of improving their water supply 
in that area for the long haul. I'm not sure that it's 
applicable to the short term construction season 
we're talking about. 

Q And you don't then 
propose to do it? 

A Well, I wouldn't eliminate 
fee, Dut 1t Ss NOt In Che plan. 

Q Then the next question 
is this, and you agree, I think you already told me 
this. Question: "To yout knowledge, has anyone ever 
manufactured snow to construct snow roads on the 
North Slope?" Answer: "No." So you have no experience 


from Alaska to go on for the use of snow roads? 


A On the North Slope? i 

fe) On the North Slope. | 
That's Src. 

A That’ 6 © Lovit. | 

Q The next question is, 


"Have snow fences been used on the North Slope to 
collect snow?" And the answer is this, 
"As I have explained, some snow fences have been 
used on lakes to catch snow to insulate the 


| 
lakes so it would not freeze to the bottom. 
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Cooper, Wollingshead, William: 


MiLOMInNG, ‘Clare, ! Porce] | 
Cross-Exam by Gibbs 


However, I am unaware of any use of snow fences 

for the purpose of collecting snow for the 

construction of snow roads." So that device of 
using snow fences to accumulate snow for snow road 
construction is not based on Alaska experience? 

A Well, Mr. Copeland 

may not have been aware that Alyeska did in the winter 
of '75, '76, and in particular over the Christmas 
period, install six miles of snow fence on their 
right of way, in the vicinity of -- well it's the 
camp south of Galbraith Lake. 


Q How many miles south 


of Prudhoe Bay? 


A In the order of a hundred 


miles, Mr. Gibbs. It's open tundra terrain, very 
similar to the North Slope. 

THE COMMISSIONER: Isn't that 
wouldn't that be well into the Brooks Range, or 
béyondy by theniny Would you stiddeibelnorth. of the 


Brooks Range? 


A Oh yes. 

Q You would’ 

A Oh yes, well north. 

Q All right, I'm sure yourer 
right. | 

A Galbraith is in the | 
northern -- or in the foothills on the northern side 


of the Brooks Range, and this was north, maybe I said 
south, I mean north of GalbraithLake at the -- near the 


next camp. And they installed, as_I say, six miles 


aw) 
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TC eM Cooper, Hollingshead, Williams, 
Minwiny, CLark ) Purdel!l | 
Cross-Exam by Gibbs | 

| of fence there -- snow fence around Christmas time, 

2| 1975, and when we were there in late January of '76 

3 they had accumulated more snow than they could handle, 

4) and said that if -- my discussion with one of the 

el Alyeska employees, he said that if they had it 

6 installed earlier they would have accumulated snow 

Z earlier. This was a particular section of the line 

3 | where they didn't want to put in a gravel pad, but 

a they wanted to, because of the high ice content of 
1p the terrain, they didn't want to put in a gravel pad, 
11} they wanted to use snow, and the snow fence collected 
12 it very well for them. 
13 | QO But you wouldn't say 
14 | that 100, or 150 miles inland is precisely comparable 
13 with what you're going to face running along parallel 
16 to the coast. 
17 | A I would say it's very 
18 | close, Mr. Gibbs, and something maybe even closer is 
19) the snow fencing work that's been done at Barrow, wheré 
29 femces -- I'm sure you're familiar with report by | 
Jyh C.R.REL., where snow fences were installed to accumulate 
22 snow to improve the summer belt and thereby improve | 
23 their water supply at Barrow. Maybe that's closer to | 
24 | the Prudhoe Bay terrain than the area I'm talking about, 
25 | but it's all very similar, in my opinion. | 
26 | QO Well, I tare that | 
27 that you're confident that you can accumulate enough | 
28 | snow with snow fences? | 
29 | A I can see the possibilit 
30 | of having a shortage in the early part of the 
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Gooer, Herat trigehend , Williams, 
Minnanyg, Clark, Purcell 
Cross-Exam by Gibbs 


construction season, Mr. Gibbs, and this is why we've 
estimated quite large quantities of water to be 
required in the early part of the construction season 
to manufacture snow. For the later period,,in the 
tundra type terrain, yes, I can see, and I think, and 
I feel, and I'm sure almost that snow fences will do 


the job. 
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Minning, Cooper, Clark 


Williams, Purcell, ade 
C ross-Exam by Gibbs | 





Q You're sufficiently unsure 
that your plan is to build -- to manufacture 10 or 20 
miles of snow per spread. 

A That's included in the 
estimate, yes sir. 

Q Now, Mr. Williams, have 


you identified the water sources for the water you're 
going to need for the 53 miles of cross-delta? 

A Oh no, no, we haven't 
selected the areas. That's an area where I would 
say we'd have our least problem getting water. There's 
lots of it there. 

Q Well, sir, whether there 
is or is not lots of it there depends, as Mr. 

Copeland says, on whether it freezes to the bottom. 


A It's not a similar 


Situation at all, Mr. Gibbs. You can't compare the 
water situation in the delta to Prudhoe Bay area. 

Q Well then -- 

A The channels in the 
delta are quite deep and a good percentage of them do 
not freeze to the bottom. Some of the smaller ones do, 
yes. 

QO Do you expect then to just 
go in indiscriminately and collect water wherever there 
is open water, or will you be selecting precise 
water sources? 

A The precise sources will 
be selected. 


Q And the precise sources 
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Minnine, Cooper, Clark 
Cross-Exam by Gibbs 


then in turn govern your logistics, your cost of 
transportation? 
A I don't see that being a 


major factor inthe delta area. 


@) When do you expect to have 


the precise sources pin-pointed? 


A Sometime prior to 
construction. 
Q And that's as close as 
VOU Can Geos 
A Yes sir. 
Q And so that it's not 


until sometime prior to construction that you know 
what your construction costs are really going to be. 

A Oh, we've taken a pretty 
conservative approach, Mr. Gibbs, in the way of 
equipment required to haul water. I think we're on 
the fat side. 

Q Well, how can you say 
that when you can't tell me what volume of water 
you're going to need, therefore how can you say that 
you conservatively estimated the number of vehicles? 

A fl¢ehoughtelvagreed to 
supply you with the volume of water needed from our 
work papers in Calgary. 


QO And then the number of 


vehicles you'regoing to need will depend upon the length 


of the haul, won't it? 
A Sure. 


QO And that will in turn 
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Williams, PUrcel]1l, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


\ 


will depend upon the sources you use. 
A Yes. 
Q And those things you won't 
know until sometime before construction. | 
A Not definitively. I 
think we've done it enough -- done enough work in 
that area to make an intelligent estimate. | 
Q But you are not prepared 
to supply the facts upon which other people can make 
their intelligent estimate. 
A Well, Mr. Gibbs, it 
gets back to the old question, I guess, of just how 
mich detailed engineering do you do for the purposes 
of hearings and securing a permit. We think we've gone 
to great lengths, much farther than anybody has ever 
gone in the past with respect to pipeline applications. 


I think that's a matter of detailed design that is 





not that important in arriving at a reasonable cost 
estimate. 

@ MAMei ght jyseir, rhioyou 
don't think that water sources are important, we'll 
lave it there. 

A Well, we're talking 
aboutoes 

THE COMMISSIONER: Let's not 
get into that. 

A We're talking about the 
delta now, I hope. We have identified some potential 
water sources at other locations, but because there 


is no much water available in the delta, I didn't 
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Wihkiauns, Pumcalhi:, Ho)! inashead! 
Minning, Cooper, Clark 
Cross-Exam by Gibbs | 
think that was a big deal. 

MR. GIBBS: Now, Mr. Williams, 


can we go to another part of this Alaska prepared 





evidence to do with ice and snow roads? This again 
is Mr. Copeland and I'm reading from his prepared 
evidence, pages 4, 5 and 6. Again I'm going to ask you 
to comment on this as we go through. 
Q The question is this: 

"What kind of snow or ice roads are used on the North 
Slope and what has been the success of these 
various roads? 

"Answer: A winter road or winter trail is 

a road construc ted by bulldozing tundra to 

form a road bed, or by layima light layer of 

gravel across the tundra. These roads can be 

used only during the winter months when the 


sub-base is solid. We do not authorize con- 





struction or use of this type of road any more, 
with the exception of existing trails and then 
only during the winter months. These roads 
are not permitted because their construction 
either permanently damages or alters tundra." 
Now, stopping there, I take it that you have no plan 
in your cross-delta construction to use what Mr. Cope- 
land describ es as winter road or winter trail? 
A That."s correct. 
Q Then he goes on: 
"A snow road is a trail of compacted snow 
constructed of snow that was already in place 


or snow that was hauled in trucks for some 
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1| distance." | 
Z| That's what you propose. 

a A In part, yes. 

} 

| "These roads are generally for short duration 

2) use, mostly by sleds or wheeled trailers pulled 
by bulldozers." 

; And that's what you intend to use your roads for. 

>| A In part, yes. 

a Q Well, for what other 

11 | purpose besides short duration use by sleds or wheeled 
12) trailers and bulldozers? 
13 A Well, it was just the 


| 
14 wheeled trailers that I got hung up on. Other wheeled 
| 
| 
{ 











| 
| 
15) vehicles as well. | 
16 | | Q Then he goes on: | 
fs | "On the North Slope most snow roads actually | 
18 used are trails that were a product of . | 
sad | rologon haul roads. Multiple passes of the 
29 rologons with their smooth surface air-bag 
21 tires compact existing snow along the route. 
22 | Drifting snow settles in these compressed 
23 tracks and is compacted by subsequent 
a rologon passes." 
25} ana that's what you propose. 
26 A Incpart, yess 
a QO Well, how else are you 


going to compact the snow? 





A Well ,#that'scacfiaarly 


thin layer of snow that the author is talking about, 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


late October, based on the Alaska experience, you're 


1] I think, Mr. Gibbs, and for a haul road, a snow haul 
2 read we think you need more depth than that, and to 

3 run a pulvamixer in it, for which you need at least 

4 12 inches of snow, and secure the compaction and 

5 consolidation of the road in that manner, rather than 
5 a light-weight rologon. I don't think that that would 
| stand up to wheeled traffic very long. 

8 Q He goes on to say: 

9 "After several such cycles," 

10 that's rologon passes, 

11 "an excellent snow road is formed. These are 

le then quite often utilized by North Slope 
13 operators for other types of hauling, mainly 
14 by sleds or hecied trailers. It should be 

15 pointed out, however, that these roads are 
16 not usually not sufficiently formed to permit 

17 use by other types Gd vehicles until the latter 

18 part of the winter season, and after heavy 

19 rologon use." 

20 That's what you say, you've got to have more snow than 
21 would come by the normal snowfall. 
22 A Yes sir. 

23 Q But he says there is 
24 generally not enough snow at the beginning of the winter 
“34 season to construct a snow road and it takes consider- 
26 | able time to build up a rologon trail. Therefore at 

4] the beginning of the season ice roads are more often 
3 utilized. So if yau're going to start your construction 
29 season in, I believe your timing is early November or 
30 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


not going to have enough snow to build a substantial 


MR. MARSHALL: Why don't you 
ask him if he agrees with the statement you are putting to him? 


MR. GIBBS: Well, I thought I 


put a questicn mark at the end of that. 
A What was the question? 
@) ALL right, Sir. Based 


on the Alaska experience, am I right that you would 
not expect to have enough snow at the beginning of 
your proposed construction season of late October or 
@ardly Novenberr Co buble a substant lal snow road. 

i Oh, that ddean't nerea 
sarily follow, Mr. Gibbs. It could be the case, it 
would depend on the success of the snow fencing, which 
would be installed prior to mid-October, say, if 
we were fortunate enough to get an early snowfall with 
some’ wind there would be lots of snow. I'm not saying 
that that's the general case, and that's why we have 
allowed for the manufacture of snow, to ensure an early 


Stare. 
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Cross-Exam by Gibbs 


QO Then sir, 2©£-that's the 
case, you'll have to manufacture more than ten or 15 
miles of snow. 

A I don't think - I think 





we amended that to ten to twenty, Mr. Gibbs and -- 











Q Rught ; 

A No, I wouldn't think so. 
a1 x think that by the time you've constructed ten to 
9 twenty miles of pipeline that beyond that the snow 
sl fences will have accumulated sufficient snow to construc 
11 a road and move on. 
12 Q Your plan really rests 
13 Mr. Williams, on your ability to manufacture snow in 
14 the required quantities, doesn't it? 
15 A In the early part of the 
16 season. 


pe 
J 
Le) 


Yes sir and the -- 











going to use to manufacture your ten.to twenty miles of 


18 A We put -- we have put 
19 | that in the plan. 
20 ©) The fdiohs pessounieenesee: 
to use for “that purpose doesn't now exist, does it? 
A The snow manufacturing 
equipment? 
4 @) Yes sir. 
A Oh, it's 7- we've run 
26 | some recent tests on new equipment, Mr. Gibbs and we 
27 | think that they're very close to a production unit. 
28) Q But you don't yet have 
in production the kind of unit that you say you're 
| 
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Cooper, Wotlingshead, Williams 

Minning, Clark, Parcels, 

Cross-Exam by Gibbs 
snow? 

A I think that could be 
done in a very short, short period of time. 

Q Thank you. 

THE COMMISSIONER: What could 
be done? The machine could be got into production? 

A Yes, a machine that's 
capable of the production that would be required. 

MR. GIBBS: But Mr. Williams, 
the fact is that someone is manufacturing a machine 
which you will then test to see whether it would 
perform the job you want it to perform. Isn't that 
the’ fact? 

A No, just a month ago or 
less than that, we did test a machine that's rated at 
300 gallons per minute throughput of water in the 
fairly mild weather in Edmonton. We were able to get 
it up to 260 gallons -- I'm sorry, per minute not hour. 
Per minute and convert 260 gallons of water per 
minute into usable snow. I think that production rate 
is adequate. There are some minor improvements that 
can be made to that machine. 

QO That's the machine you 
call the production model that you're going to use? 

A Yes sir. 

Q It has, sir, a hose type 
of discharge or like a sprinkler or both? 

A The one that we tested 
that we tested too -- or the one that we liked was 


a combination air-water mix along with some straight 
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the equipment so it's a combination but you certainly 


1| water spray. It's a combi-:iation machine. 

2] THE COMMISSTONER: Do these 

3} resemble in any respect the snow making machines that 
1 they use at ski -- on ski slopes? 

5 A The process is the same, 
6 | Mr. Commissioner, but the one that was recently tested 
7| in Edmonton is substantially larger in its capability 

g than what you have probably seen on the ski slope. But 
9 | the process is very similar. 

10 | O Well, the ones that I've 
ae seen on the ski slopes don't seem to have an awful 

12] lot of success in manufacturing snow. I'm not suggestin 
13 | I set the analogy to be drawn, but -- 

14 A In Vancouver and Calgary, 
13 | the weather is pretty mild and that's when the snow 
16) is required on ski slopes and the efficiency does drop 
Le off considerably with mild weather. | 
18 Q Would you have lots of 
if water in both of those places? 
20 A That's not a problem. 
21 Q Te*s 4ust the climate 
22 itself. The water won't freeze. That's really what 
23 you're -- what the problem is in those places, is that 
24 ate 
25 | A TA Vancouver and Clagary? 
if @) Yes. 
27 A The -- a combination of 
i, the higher temperatures and the equipment itself. 
f| Improvements have been made in -- very recently in 

30 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Gibbs 











1 need cold weather for production manufacture of snow. 
*y You can do it at warmer temperatures, but the throughput ! 
3 capacity has to be dropped. 
i 9) Let me just go back a bit. 
4 | Mr. Gibbs is on a very important Subject here and he 
a ~~ you and he discussed it last fall some time. You 
1 told me then that Originally, you felt the construction 
/ season on the North Slope would be approximately from 
| the beginning of December to mid-April. Then you 
w | advanced -- and you felt that would be a pretty Light 
4) schedule. Then you advanced the construction season 
2 | by one month indicating that you felt you could get 
. underway late in October or early in November. That 
at gave you a certain amount of latitude and you breathed 
raf a little easier in predicting that in three years of 
1S} pipe -- yes, well, in three years of pipelaying, you 
ry could do all of this and that in one year, one winter; 
ie you could build this thing from Prudhoe Bay -- or 
3 at least from the Alaska border to wherever it was 
zg you were going to join up. 
2a It used to be Travaillant Lake, 
23 but now it's Tununuk, I guess. But now you just told 
23 


Mr. Gibbs, maybe I didn't understand this before, that 
to get that extra month -- the month of November-- to 
work in the month of November, you have to manufacture 
snow. You've indicated that that is essential because 
that LTirst ten to twenty miles of snow roads is somethin 


that -- for which you must have -- you must be able to 





manufacture snow. I have I got you right so far? 
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WEST REPORTING LTD, 


A Very close sir, except | 





the last couple of sentences. I would hope that we 
wouldn't have to manufacture any snow. If you're 
fortunate to get an early snowfall on the North Slope 
with some wind it feel that the snow fences will 
accumulate sufficient that you wouldn't have to manu- 
facture any. However, each and every spread that's 
working on the -- that will be working on the North 
Slope will have to be equipped with the suitable 
equipment in the proper place ready to go to work in 
the event that that early snowfall doesn't occur. 

Q Right, and you told me 
just a few minutes ago that originally you thought 
you'd have to manufacture enough snow on the North 
Slope to build 60 or 70 miles of snow roads per spread. 
Now you think it's only ten, 15, or 20 miles of snow 
roads per spread that you'll need to manufacture snow 
for. You attributed that decline in the mileage that 
-- of snow roads that you'd have to manufacture snow 
for to -- and enhance capacity to collect snow through 
snow fences and hauling snow from lake surfaces. 

But if the snow isn't there 
-- if you don't get that snowfall, then you won't be 
able to collect it through snow fencing or through 
hauling snow from lake surfaces and you'll wind up 
having to manufacture enough snow for 60 or 70 miles 
of snow roads per spread, not just ten or 15 and your 
dependence on this new machine will be more or less 
complete. Do you want to comment on that. I don't 


want to be misrepresenting anything you've told me. 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Gibbs 
That's why I'm expressing my understanding of -- 
A No the case -- the case 
that you cited is correct if you don't get any snow, 
vou 
Phendelehe: have to manufacture it all or shut down 
and certainly the -- you'd manufacture it to the 
extent that you're capable of. I would just like to 
comment though when you said that originally, we thought 
that the whole thing would have to -- we'd have to 
manufacture snow for the whole spread. I don't think 
I said that. I think I said that the water quantities 
that we showed in the estimate were based on manufactur- 
ing snow for those larger numbers of miles. 
We were floundering a bit in 
the research work at that time when the application 
was written and filed, and we've done considerably 
more work since then. When we did file the numbers, 
we were certainly hoping that that would not be the 
case, that we'd have to manufacture snow for the whole 
section. 
But, to be conservative, we 


showed the -- we reflected quantities that would do that 


quantities of water. 
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nites Williams, Purcell, Hollingshead | 


Minninyg, Cooper, Clark 
Cross-Exam by Gibbs 


THE COMMISSIONER: This is 
vital because you're going to, in the first two years 
of pipe-laying you're going to build the main stem from 
the delta; and in the third year of pipe-laying you're 
going to build the supply leg from Prudhoe Bay. It 
you don't get that built in one year, your costs of 
borrowing money will be inc reased very much because, 
of course you'll be paying interest for an additional 
year on some very large borrowings, iT take it; but 
what's important from my point of view is you'll be 
-- you'll have another second construction season in 
the delta and on the North Slope in building that 
Prudhoe Bay leg. That's why we keep coming back and 
it's no reflection on the your knowledge of the matter, 
but we keep coming back because it is vital as to when 
can you get started? Will it be on November lst? Will 
it be on December lst? Or will it be possible to work 
at all on the North Slope in December and January, or 
will you not be able to build that Prudhoe Bay leg, 
will you not be able to get under way until February 
lst or thereabouts, as Foothills insists? That's a 
Vital “question to tenis “tribunal ‘and it's a vital 
question presumably to the National Energy Board, which 
has to consider the whole question of cost of the 
project -- the cost nationally, the cost in terms of 
-- it's a vital question to the Americans, too, who 
presumably want to build that thing in one season, not 
two, to get their gas to the south. 

eee 


A Can I just go ahead? 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


@) Yes, go ahead. 





A The facts are that a 


lot of work has been done in the northern area in the 





past five or six years in the months of November. 
There's a report by M uskeg Research Institute, for 
instance, that it did work with Gulf Oil on the use of 
rologons or early movement of equipment in the northern 
areas. I think the history is there, that it can be 
done. The only other thing I'd say is, as you pointed 
out, the North Slope work is scheduled for the 3rd or 
the third year of construction, the sixth construction 
year, and Arctic Gas will have obtained considerably 
More experience through their first two winters of 
construction. If they say that fasome reason the 
schedule as now proposed is optimistic , there are 
remedial actions that can be taken for that last year 


of construction. 





Q Well, from November lst 
to December lst you have a whole question: Can you 
build snow roads at that time? Will you have enough 
snow? If you don't have enough snow, can you manufacture 
enough snow? That's the question mark that surrounds 
the month of November, it seems to me. Let us assume 
that by December lst you have your snow roads’ in place. 
The question mark that Foothills sought to envelope 
December and January with,was the question, will it 
be too cold and too dark for equipment to function 
effectively, for men to work along the North Slope and 
of course on the cross-delta route during those two 


months, December and January? .Or will you really be 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs | 
forced to wait, as Foothills says you will, until the 


beginning of February to work along the North Slope and | 





to cross the delta? That's where the two companies have 
clashed, and it's an issue of great importance. 

Were they working along the 
pipeline route from Prudhoe Bay south to the Brooks 
Range throughout the months of December and January? 
Were they working at full bore along that route in 
December and January, do you know, Mr. Williams? 

A Not the Alyeska 48-inch 
pipeline system was not going full bore during those 
months, certainly not. There was considerable gather- 
ing work done, smaller diameter pipelines done by 

Bannister and Houston Contractors on the North Slope 
in those months, they worked through Christmas, Houston 


Contractors did. When we were there in late January 





the temperature on the slope was plus 20 degrees Fahren-'| 
heit, which is unseasonably mild. The gas line, 
the small diameter gas line that's being constructed 
from Prudhoe south to pumping station 4, was -- there 
was some work done on it in December and they were 
Starting again in the latter part of January when we 
were there constructing the gas line. 

QO Well, constructing the 
gas line? 

A The small diameter gas 
line. 

Q Right, « ©20nht. 

A Parallel to the Alyeska 


system. 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


QO Well, were che welders, 
though, in December and January, welding 48-inch pipe 
on the North Slope in Alaska? 

A iowon t. thinks so. 


Q Was that because it was 
too cold, or was it because the.welders union was not 
prepared to allow its members to work in the cold and 
the dark, or a combination of those things? 

A No, Alyeska have a fairly 
restrictive tie-mtemperature,that they can't tie in 
buried pipe, when the ambient temperature is -- oh, 

I've forgotten -- is, you know, the buried pipe is, -- 
when the ambient temperature is plus 20 degrees Fahrenhei 
and the above ground pipe, I think it's minus 10 degrees 
Fahrenheit, so with those restrictions they wouldn't 

be able to work, at least eee Lame atan ie be able to 


work too many days in those months. 


They were installing work 
pads, gravel pads and installing vertical support 
members during that period, except that most of the 
contractors took a fairly extended Christmas break 
from about mid-December to at least mid-January with 


the exception of the crews that were installing the 


‘Oil gathering lines at Prudhoe Bay. Some of them 


worked, Houston Contractors, for instance, worked 


through Christmas. 
THE COMMISSIONER: .Sorry,.,i 
just wanted to -- all right, we'll adjourn till two. 


(PROCEEDINGS ADJOURNED TO 2 P.M. ) 
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PAB tie, Ast. 


Williams, Purcell, Hollingshead 

Minning, Cooper, Clark 

Cross-Exam by Gibbs 

(PROC EEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

MR. MARSHALL: Mr. Commissioner, 
I would like to file a table that was in Mr. Williams' 
evidence on the fourth page, it's entitled: 

"Estimated quantities of the natural resources 
required in the construction of the proposed 
pipeline.” 
I've just extracted from his prepared evidence the 
table, and I'll leave it with Miss Hutchinson for markinl 
as an exhibit. 

MR. GIBBS: Q Mr. Williams, 
can we talk a bit more Sout your snow-making machine? 
The discussion so far has concentrated on snow roads, 
but if you have to manufacture snow, of course you'll 
have to do it also for the work pad, won't you? | 


WITNESS WILLIAMS: Yes sir. 


Q And so you've got 60-foot 





widths of work pad, and what for the road, 40 feet? 

A I've got some of those 
quantities worked out. Taking into consideration 
the 120-foot right-of-way, we have 30 feet of snow 
road 18 inches deep, it's calculated that 21,000 barrel 
of water per mile are recuired. For the remaining | 
90 feet of working area, with nine inches of snow 
requires 32,000 barrels per mile. 

Q And I take it you propose 
to supply your snow-manufacturing machine with water 
by using trucks. 


A Oh, that's possible, and 


probable in some areas. If it can be piped to the 
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Williams, Purcell,Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


machine, that's another possibility. 

0) You then, I take it you 
don't know now whether trucks will be used or pipe or 
a mixture of both. 

A Our cost estimate reflects 
the use of trucks, Mr. Gibbs, if pumping through a 
temporary pipeline can be used, it would be done. 

Q And for your cost 
estimate how long a haul did you calculate for each 
cruck? 

A I'm not sure that I have 
that information with me, Mr. Gibbs. 

Q Did you calculate the 
number of trucks you would require for either the 10 
or 20 miles per spread? | 


A Yes sir. 


Q How many? 
A Well, that's part of the 
information that I don't have with me. The number of 


trucks and the estimated average haul distance. 


Q And that information you 
can provide? 

A Yes sir. 

Q As well as the truck 


capacity that you used for calculating your hauls? 

A Did yau say "truck 
cCanacity”? 

Q Yes, the volume of water 


a> would! carry. 


A Yes sir. 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


Q Now, Sir, .'m told that 





the biggest problem you're likely to encounter in 
manufacturing snow is the wind problem. Is that right? 

A It can be a problem, yes. 

Q Even if there is a slight 
wind it comes out as spray, and when it turns to snow 
instead of falling where you want it,it's going to be 
blown off. 

A That could happen. 

Q So that you're restricted 
in the use of that snow for manufacturing equipment to 
calm days. 

A No sir. In the Edmonton 
test we explored the possibility of manufacturing the 
snow into a shelter, an open-ended shelter that could 


be towed along with the other equipment and we found 


that this would probably work quite well. 

Q And can you describe the 
shelter? 

A Oh, I think it was about 
16 feet wide and maybe 30 feet long with a gable roof 
on the top, manufactured of plywood, and both ends were 
open. 

Q How high? 

A Oh, at the peak I think 
it was something like 15 to 20 feet. 

Q Isn't the likely effect 
of using that,that you're going to have the moisture 
freeze on the inside of your shelter so that you end 


up really with a long ice tunnel? 
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Cooper, Nollinqshead, Williams, 


Miiviertaicy , Otel ge Where], 1 5 
Cross-Exam by Gibbs 


A Really, that wasn't our 
experience in Edmonton, Mr. Gibbs. It came off the 
shelter. 

Q But you didn't have the 
temperatures in Edmonton you expect to encounter on the 
North Slope, did you? 

A Probably the temperatures 
were higher than -- in Edmonton than they would be in 
the early winter on the North Slope, yes. 

Q Yes, I thought you said 
it was mild in Edmonton when you did this test. 

A Milder than what would - 
be expected on the North Slope, yes. 

Q The device of using a 
shelter to assist in manufacturing snow has not been 


used before, has it? 


A Not to my knowledge. 
0 No sir. Nor has the 
device of a -- of manufacturing snow to construct 


snow roads for patching purposes perhaps, but not to 
construct snow roads or pads of ten to twenty miles 
in length. 

A Now that I know of. I'm 


aware of one that was half a mile long. 


QO SOs that. == 
A -- in Alaska. 
@) So that really your 


ability to manufacture the snow and construct the snow 
roads in the early part of the season if there isn't 


enough ordinary snowfall is dependent upon wholly 


| 


‘aoa: has. 
i ree a in! ie : 
Vv A To as fyi) thy 
; th 7 yp ite ar) 


ve a om 












4 be 


—. Bie +' gasw tsa? Ao a 
oO ane 4t0 omso JT AGED 1M an 


' 

























ed sven 3a*nbkb voy sua a 


etd no Iatgmwonons oF fapqee voy mosmOMbaA nt eexutenaigaes 


| tuoy bib .eqole dtso7 
| seivisieqgiead edt yidsdoxd A ' y 79 
| nit ed Blyow veds asd¢ actnomba gi -~ nedo serpin evaw € 
| 2oy, .ecole i4txoM eft go szs3ciw ylise sf? e : 


Sisa, soy 2apvads, T. .2s¥ () OL 


wteers atds bLS voy mneadw nosznhomba al Bilia esw st £ f oat 
r 7 a ae \ i 
| -% J¢ ? 7 5 if fi 1S ip’ iL A : oe 
| eS 
207 ,270f2 daxeM eit eo bedoeqxe sd 
; . 
pais ic adbivab sAaT () 


moet! tom ze wonea pataytosinnes ME gelers, of 293 fede 


S3i 260 .sxoted basa 





yi ‘ Vo % A 
Sty 
{ rOovi .zta WV ¥ 7 ' 
Pow 
* a bial ‘ 7 
| yyseee og wone poitusoetvasm %6 ~-- & TO.enlveb or 
He wy f c n ‘yr £r0 7. na.) = = & > , os f 
. qi AMiISeq BeBOoTdiva painotsg 7OR eabsox wore {e 
| | ‘ 
. = im YInews? ot mat to aehbed 10 BDbSO%.-wore  Jourteton is 
¢ 
{ #Mtpas! nt 
' 
or’ 7 .210 wo I 260c7 70¥ A 
| spack elim «a tlad eaw seeds sao to Ssisws 
' , ™ : 
; ~~ S603 OF fj 


| -5AB6LIA AL.-- A 
iwoy vilset dea? of fy 


wone sit Jouxzteroo bas wone sid savtostugaem, oF ytitids., 


of 


t'net siedt ti moesoa oft to trsq ylsse ed) al. vabsoz it 


YVilocdw aoge aaenaan al Ilstwone. segpakb0, decom 4 ee 


a; 
va 


4 ws) 
| -, i 2 ose 





AULWEST REPORTING L-TD. 





























29933 


Cooper, Hollingshead, Williams, 
Minning,, Clark, Purcell, 
Cross-Exam by Gibbs 


untried devices. 


A No, I wouldn't -- 
0 Untried for this purpose. 
A The whole thing -- the 


various aspects of it are tried and proven. 

QO But they have never been 
used in the size of machine you propose to use with the 
volume of snow you propose to manufacture in the time 
you propose to manufacture it with a shelter to stop 
the wind blowing it away. None of that has ever been 
used before, has it? - 

A Not to my knowledge. 

Q No sir. The second 
instance I put to you, Mr. Williams, about the 
possibility of having to use a gravel road and gravel 
work pad was the instance of summer construction, and 
you discount that entirely. hsi chat right? 

A Outside of the water 
crossings there's no plan to do summer construction, 
in the north. 

QO Well sir, the last time 
you were on the stand when we talked about this, I 
asked you then whether you had determined a temperature 
below which work on the pipeline would not be carried 
on and you had not then, have you now? 

A Oh, « gon't thinkwou can 
set a fixed temperature for the whole spread, Mr. Gibbs. 
Some operations, I think, can go on at lower temperature 
than others. For instance, ditching where people are 


machine 
enclosed in the inside the ditching’/while the work is 
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COOPON » Hollingshead, Wil rams, 
MinaiIng., Clark, Purcell, | 
Cross-Exam by Gibbs | 
being done, for the most part. I think that coulda -- | 
probably 

you would’ operate down to ~45 sort of thing -- sort of | 
range there. Where people are required to work outside | 
pretty well continuously, probably -35 is a better cut- 
off point, then some spelling off would be required. But 
some operations can go on -- you know, seismic opera- 
tions, for instance in the north go on to -50 and I've 
been advised by people in the business and without 
Soo much difficulty. 

QO But sir, you've given 
me your sort of impressions or speculation. Have you 
established any minimum or maximum below zero tempera- 
tures for the various kind -- parts of activities in 
the operation when they will cease? | 

A NO ‘sir. | 

Q Have you done anything | 
like that with respect to wind chill? | 

A We have done studies with 
mespect’ to wind chall, but we haven't set a limit; no. 

Q Have you set any limits 
with respect to visibility, when there's drifting snow? 

A No. 

Q Have you set any limits 
as to the daylight hours; the degree of light which is 
required before work will be carried on? 

A Yes, I think the limit 
there would be no limit, Mr. Gibbs. That aspect doesn't 
poLher us at all. Since our discussion a few months 


ago, have visited the North Slope of Alaska and seen 


considerable construction taking place in the kind of 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell 
Cross-Fxam by Gibbs 
1 ' : 
daylight or lack of daylight we were talking about and 
| talked to construction people and they advised me that i 
that was all that they had to worry about. there would 


J be no problem at all. By comparison to other problems, 
| it's negligible. 


PIPELINE CONSTRUCTION MARKED AS EXHIBIT 497) 





| 
( TABLES SHOWING NATURAL RESOURCE REQUIREMENTS FOR 
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Cooper, Hollinshead, Willi ams, 

MY ve rie (Cait. © Pree f 

Cross-Exam by Gibbs 

Q It's your evidence then 
that you could work even around the clock, on all parts 
of the pipe laying Operation? 

A Insofar as laying is 
concerned, yes sir. 

Q And that -- you're going | 
to do that with the floodlighting system that hasn't 


yet been tried? 


A Oh, «that's just not true. 


| 
| 


There are literally hundreds of portable floodlights 
in use, in Alaska, and I would guess in northern Canada, 
Mr. Gibbs, and they're working very well. | 

Q But that's how you propose 
to do it in the dark hours, by the use of Pentiianexen 

A Yes sir. 

Q And your evidence is that 
that'll work just as well as daylight? , 

A No, I wouldn't say that, 
but I would say that it can be lighted to the extent 
that it doesn't present a serious problem. 

Q Have you done any or | 
produced any productivity relationship between aederea 
and the spread output? 

‘ A NOt Sa Ys | 

Q Well sir, the reason why | 
Ian going into,thie with you, and.whysl) raised this | 
question of, summer. construction is.this,)ahdelI'm going | 
£0. 99.0bn with itsywith you, but I).wantvyou.to understand 


that.I'm not doing. this. facetiously.. Foothills «has 


had a look this winter at the conditions over the | 
| 
| 
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Cooper, Toltlingshéady) wz Lliams; 
PEN, GLaFR, Purcell 
Cross-Exam by Gibbs 


length of the Alaska supply leg, and the North Slope 
generally, and at the Alyeska experience which I am 
going to zrerler you to; and Pie eee that it is now 
engaged in weighing the necessities -- necessity or 
advisability of changing to summer construction on 

a gravel pad up near RichardsIsland in the northern 
most end, for exactly the reasons we've just been 
going over. Has Arctic Gas given any consideration 

to summer construction because of the impossible 
winter conditions they're going to encounter? 

A Oh we have to the extent | 
that several years ago we did a cost estimate of a | 
gravel road from Prudhoe Bay to the Fort McPherson 
area, © think, Mr. Gibps, and I. think that was in 1972. 

Q And you have not since 
then turned your considerations towards employing 
summer construction on the North Slope, rather than 
winter? 

A No sir. 

THE COMMISSIONER: Mr. Gibbs 
you said that Foothills, because of the winter 
conditions , was considering what -- building part of 
the line from Taglu south, in summer, or just a opayet 
pad at Taglu? I missed something there. | 

MR. GIBBS: Well, my precise | 
words, I was careful to write them down, sir, were | 
these. That Foothills is now engaged in weighing the | 
necessity or advisability of changing to a gravel pad | 
and summer construction for some parts near °F around 


Richards Island. 
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PALA AY 7 


Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 
MR. MARSHALL: Sir, I wonder 

if Mr. Gibbs would be good enough to indicate when 

we might expect to be advised of the outcome of these 


deliberations that are going on within Foothills? 


MRe GIBBS: “Well, I don't 


| 
t 


know, I know that they're being considered and weighed, 
and when a decision is made, why we would expect to 
file the necessary changes in material, both here and 
in the National Energy Board, and in Indian Affairs; 
because some of these examinations have just now been 
completed and now they have to be weighed up by 
management, and a decision made. 

THE COMMISSIONER: When you 
say "gravel pad construction along parts of the 
Richards Island route, that's I suppose a wording 
specifically designed to exclude the notion of a 
gravel road, an all weather road. 

MR. GIBBS: Oh no sir, the 
road as well. It was designed not to indicate that | 
the entire northern most spread would be, that it may 
be just some portions where the weather conditions 
and snow conditions are such that we just can't see 
it being done in the winter. 

THE COMMISSIONER: And the | 
Gora) lary: is that. 1f you do it in the summer, you have | 
to build an all weather gravel road? | 


MR. GIBBS: Yes sir. And es 


| 
no.secret that our position is, that. in all likelihood | 


| 
what Arctic Gas is going to have to end up doing on the 
North Slope. 


— 
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Cooper, Hollingshead, Wiitsams;, 
Manning, Clark, Puree) ] 
Cross-Exam by Gibbs 


THE COMMISSIONER: Well, 
My. Williams, let's jusemgetithis straight.. If you 
were forced to summer construction along the North 
Slope, would you have to build an all weather gravel 
road,.touenable you: to ‘carryout your construction 
program? 

WITNESS WILLIAMS: I would 
certainly think so sir. 

THE COMMISSIONER: Yes. | 

MR. GOUDGE: Before we leave 
the subject, Mr. Commissioner, is een oes that 
Foothills has developed, which go to this issue, which | 
Obviously would represent a fundamental change in the 
nature of the application at the north end, as far as 
one applicant iS concerned. We at least would be most | 
anxious to have them at the first opportunity, perhaps 
even before any corporate decision is made. 

MR. GIBBS: Well sir, when 
they are ready, they will be furnished. As I said, we | 
are just starting to get the feedback back in from | 
people out running around doing these things, and the | 
corporate decision has to be made. If it's made not 
through them, that would seem to be an end of it. If 
there's a decision made to change, then we would have 
bos fail et, 

THE COMMISSIONER: Well, in 


| 
| 
| 
| 
| 


any event, I'm sure that you'll be filing, well, maybe | 


we can't be sure of that, but I should think you'd 
likely make a decision before the hearings of this 


Inquiry are completed, and no doubt before the hearings 


| 
| 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Gibbs 


in the other place are completed. 

MR. GIBBS: If ever. 

MR. GOUDGE: The current set. 

ME.~«aGLBBS: Mr. Williams, I 
want you to refer again to some of the prepared evidence 
of the witnesses of the state of Alaska before the 
Federal Power Commission, on these work problems; and 
I am referring to the prepared evidence of O.K. wi.toreth, 
Jr.;, WhOsds, the Girectorsof the Division of O11 and 
Gas, Department of Natural Resources for the state of | 
Alaska; and it's at page 13 of the prepared evidence 
which he delivered terone Federal Power Commission. | 

MR. MARSHALL: Sir, before 
Mr. Gibbs gets into this, I can accept that he may want 
to refer to some evidence for purposes of putting a 
statement to the witness to get him to agree or disserer 
with it, and I want to record that the statement in 
the direct evidence of a witness doesn't represent in 
any way the complete evidence of that witness. The 
witness that was being referred to this morning, his 
name escapes me at the moment, was I understand 
cross-examined at some length, and modified his 
evidence from that in his direct evidence as a result 
of that cross-examination. Copeland I think was the | 
name of the gentleman. I simply want to point out ae 


by putting that statement, and our not objecting to 


| 


it, we're not in any way accepting that that was the 
evidence given by that witness. | 
MR. GIBBS: Well sir, I was 


trying, I think, in.the previous quotations, carefully 
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Whe et 1994] 
Re ee (inopenr, Mollinnshend , Williams, 
Minning, Clark, Purcell] 
Cross-Exam by Gibbs 


1| to ask Mr. Williams to comment as I went along, and 
| 

2 | that's what I propose to do here. The question, Mr. 

3| Williams, as to O.K. (Gilbreth: > is this, "Can you 


describe common problems occurring in construction 


work on the North Slope?" Answer, 





"eS. Ndturally “Che cold itself is one of the 
7 || major problems, and as temperatures approach 
2 35 degrees below zero, the output of each man 
9 | decreases considerably." Stee agree with 
| 
| 


| that position? 
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Williams, Purcell, Hollingshead | 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 

















MR. GIBBS: “I'm talking “about 


| A If the man is required to | 

2] work out in those temperatures, yes sir. 

Q He goes on ‘to ‘say: 

*| "Based upon my experience and the experience 

e of field supervisors, I believe that human 

°4 efficiency “is only 10 °*to* 20% of normal, ‘at 

| temperatures or wind chill equivalents below 

i So degrees below zero >" 

9 | Would that accord with your observations? 

1a A oon tC cnink that that's 
vad been the experience of the pipeline industry in Canada, 
1a Mr. Gibbs, no, I wouldn't agree with that. 
o (9) But then the pipeline 

is industry in Canada has not been constructing in these 
¥ kind of conditions. | 
“ey MR. MARSHALL: You're talking | 
_ | about temperature conditions, temperature and wind chill? 
18 


temperature and wind chill conditions, yes. 

Q And is it your 
experience that operating in temperature and wind 
chill conditions of 35 degrees below zero there has not 
been that kind of reduction in work out? 

A That has been my experience, 
yes. 

Q And what is your exper- 


ienced based upon? What operation, what construction? 





A Oh, I have a report for 
instance on looping on TransCanada Pipelines in Northern 


Ontario where work was carried on at:temperatures betwee 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 
minus 35 and minus 40, and production didn't vary that | 
greatly from days that were warmer, I have been out 
myself on the pipeline right-of-way in that kind of 
temperature and certainly there is some reduction in 
performance, but not to the 10 or 15% quoted there. 
I just repeat that I don't think that's been the 
Canadian experience. 
Q All right, except that 
you wouldn't surely equate a building of a loop with 
building some hundreds of miles of line. 
A Why not? 
Q I don't want to argue 
; would ram: 
with you, but’ you say building a 10-mile loop, for 
example , is the same as building a 50 or 60-mile piece 
of line, 
A If you have to work at 
40 below it's pretty close to being the same, I think. 
Q Mr. Gilbreth goes on 
=O Say: 
"Human," 
speaking of the 35 degrees below zero, 
"Human output decreases considerably at that 
time and there are many, many cases on record 
where significant additional time and expendi- 
tures have been required to perform a job at 
these temperatures as compared to normal work 
during the summertime or when temperatures are 
above freezing." 
Now, yau would agree that because efficiency reduces, 


cost proportionately goes up in comparison with say 
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Wilkddnmea, Payers) {Net ingnhead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 





A Yes sir. 
QO And he says also: 
"At extremely cold temperatures we have 
cold weather embrittlement problems with 
metals." 
Would you agree that that's going to occur? 
A He hasn't yet quoted a 
temperature. 
Q No, I don't think he does. 
iif go “on: 
"Special metallurgical requirements in iron 
and steel are necessary to prevent failures 
at these low temperatures. For example, 
such things as car andtruck axles snap 
easily, nuts and bolts shear, and ripper 
teeth on dirt movers break easily. Many of 
these items do not have properties that will 


prevent breaking or fracturing when the tem- 


ren IEEE nee ee 


peratures drop to this level. A sledge hammer 

dropped on a rig floor at 50 degrees below 

zero may well sustain metallurgical fractures 

as a result of the impact. Later in 40 degrees 

Fahrenheit, above zero m ay literally shatter 

as a windshield does." 

MR. MARSHALL: Mr. Commissioner, 

I think Mr. Gibbs is taking this much too far. If he 
wants to get this sort of thing in evidence, let him 
call this witness and we can cross-examine as he was 


cross-examining our witness. If he wants to put a 
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oa) Bie, Williams, Purcell, Hollingshead 


Minmngngy Coopery clark 
Cross~-Exam by Gibbs 


simple proposition to Mr. Williams and ask him if he 


agrees or disagrees with it, I have no objection to 


that. But I don't think reading extensive passages from 


prepared direct evidence in another proceeding is 
really the proper way to go. 

MR. GIBBS: Well, sir, this 
-- we've seen this process gone through with reports 
read from and quoted from and commented on. Now I 
suppose if my friend wishes, and certainly if you 
instruct, we fold the book up and we ask Mr. Gilbreth 
to put in the same evidence; but it seemed to me that 
this is exactly on point with exactly what Arctic 
Gas iS proposing to do, and it would be in order for 
Mr. Williams to comment. If he says, "No, I don't 
agree with it," then if we want to prove it we will 
have to bring Mr. Gilbreth. 

THE COMMISSIONER: Well, I 
agree with you, Mr. Gibbs. The Inquiry isn't a 
Court of law, we're not bound by the rules of 
evidence, and that throughout the transcript of what 
is said under oath at the Federal Power Commission 
hearings can be introduced here, the whole transcript 
marked as an exhibit and it is then evidence for 


whatever it is worth in that form. Now, in those 


circumstances I see nothing wrong with Mr. Gibbs saying 


“M2. Giloreth Said so-and-so, what do yau say, 
My. -Wiliramns?” 
It seems to me it gives Mr. 
something 


Williams’ to which to address himself too, instead of 


Simply dealing with assertions coming from the mouth 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs | 
$ that 2 : ; 

of Mr. Gibbs Mr Williams might be tempted to regard | 
as not worthy of extended comment, so I think we'll | 
Let. YOu, GO, Oi bhis: sein. 
MR» <GEBBS:> » O..Mrw. Williams, | 

there are a couple more paragraphs dealing with these 


metal failures, and I ask you whether it isn't your 


experience at low temperatures of 35 or 40 degrees 





that you're likely to encounter metal failures through 
cold weather embrittlement? 

A I'll agree with Mr. 
Gibbs that if you went into the north without taking 
these factors into account and go in net ie equipped 
that yes, you could have problems. 

Q And that will affect ee 
PLOCUCE1 V ity. | 


A If you hadn't prepared 


yourself properly. 





Q Well, it's pretty hard 
to prepare yourself properly against broken axles 
through embrittlement, isn't it, unless you have a whole 

_ constructed 
new vehicle of different metallurgy? 

A Sure, but there are pieces 
of existing equipment, for instance, side booms or 
cranes or what-not, where if the boom breaks you can 
have problems. I would expect that that kind of 
equipment would be low temperature steel, and you'd 
be foolish to go north without it. You can't go prepare 


against all these possibilities -- truck axles and 


what-rot -- but you can goalong way. 
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Williams, Purcell, Hollingshead 
Minnie, <Oooper, Olarr 
Cross-Exam by Gibbs 
Q After dealing, talking 
some more about the metallurgy problems, and embrittle- 
ment, he has this to say: 
"Any Notth Slope pipeline construction planned 
for the month of November through April must be 
carried out under careful regulatory supervision. 
It is my personal opinion that construction from 
December 1 or not later than December 10 to 
January 15 is not feasible or advisable on the 
North Slope in Alaska. During this time 
weather is extremely cold. The holiday spirit 
prevails. Workers desire to spend the holidays 
with their families and virtually nothing is 
accomplished." 
Now, sir, based on that and what you said about the 
Alyeska experience, isn't this going to happen, Mr. 


Williams, that your pipe-laying operation is going to 





be shut down from about the first ten days of December 
to sometime later in January? 

A © tion t think so, Mr. 
Gibbs, no. 

Q Well, hasn't -- isn't 
that what has happened in Alyeska? 

A On the main stem,a 48- 
inch system, that's what happened. On the oil-gather- 
ing system it did not happen. On the small diameter 
gas line construction it did not happen. On explora- 
tion and drilling programs it did not happen. On the 
Arctic Island construction in Canada it did not happen. 


On Alyeska 48-inch line, it did happen. 
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g, Cooper, Clark 
Exam by Gibbs 


Q Yes sir, and it happened 
because they could not hold the crews there, and isn't 
the difference, Mr. Williams, this, that on drilling 
operations and those smaller pipeline operations, 
gathering -system operations, you normally have crews 
that work together for some period of time, and 
smaller crews, you don't have what you're going to have 
on your construction, take wholesale import of numbers 
of three to 5,000 men, and that you then get a 
different atmosphere of working with that kind of 
imported or put-together crews. 

A No, on the Alyeska job 
they had been working for oh, eight or nine months 
pricr to Christmas, and quite a few of the construction 
people had put in long months in that period. They 
were probably a little bit tired and their bank roll 
was fat and so they went home. Our eproject rsenet,; 

I don't think, quite the same, where the main part of 
the construction is going to start in October and 
November, and if they've had a lean summer, they would 
be glad to work through the C hristmas holiday. 

Q Well, Mr. Williams, I'm 
notugoingnto dstam ttoo-clonguen (thie, butebeputeit tao you 
that what you're expressing is a hope, but what in 
reality is probably going to happen is that they're 
going to, for the same reasons as Alyeska, about the 
middle of December your work output is going to fall 
off because they're not going to stay. 

A Some people will go home, 


Mr. Gibbs, I think that work can continue. 


iams, Purcell, Hollingshead 
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Williams, Purcell, Hollingshead 
Minning, Cooper. Clark 
Cross-Exam by Gibbs 


Q And that will immediately 
affect your work output, and if they're key people that 
will shut it down. 

A They are the ones that 
tend to stay. 

Q If it's the welders, 
won't <thatirbrrng sou so achat? 

A Yes sir. 

Q And aren't those the ones 
who normally tend to go, Mr. Williams? 

A Oh,it just depends on -- 
I've seen them in Northern Alberta working with jst a 
couple of days off for Christmas, Mr. Gibbs. 

Q And you've also seen 
them in Alberta close plants down, close pipeline 


operations down, and it's also your knowledge, isn't 


it, Mr. Williams, that the vwéelder is really the key 
person and the one who is most likely to take that 
kind of action? 

A No, I*wouldsday ast 
depends on the circumstances at the time. 

Q Wel wrght;.candyMar: 
Williams, doesn't your own personal experience of 
being out on the North Slope in the dead of winter, ana 
I take it you have -- 

A Yes sir. 

QO -- as well as the 
experience of people here who have been there under 
those conditions, indicate to you that it may well 


not be possible to construct that line across the North 
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BURNABY 2, B.C. * ° : 
Williams, Purcell, Hollingshead 

Minning, Cooper, Clark | 

Crona=Taeam by Gitbha 

Slope during the wintertime? | 














A No, I wouldn't have been | 
a party to putting the construction plan together if 
| 


LE thought that, Mr. Gibbs. 
Q If you do lose time in 


your construction output by reason of weather, and 





metal failures, and not enough snowfall, and all of 
those contingencies, and can't complete your constructio 
in one winter, then what do you propose to do, carry 

on into the following summer or wait until the followin 
winter? 

A Well, we've said many 
times here at this forum, Mr. Gibbs, that we would try 
to take remedial action to catch up the schedule in a 
second and third winters. | 

0 But I'm now talking | 
about the Alaska supply line, and if you can't complete | 
that in one winter then will you wait till the follow- 
ing winter or would you carry your construction on 


over into the summer? 


A Oh, from what I know 
now I think it would have to wait till the following 
winter, I don't think that summer construction would 


be allowed in that area. 

@) And that being a possi- 
bility, sir, has there been any calculation of the 
cost effect of delaying to another winter season? 

A Not to my knowledge. 


Q Have you been asked to 


make any calculations on even a contingency basis on 
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Willasung, Purcell, Hollingshead 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


what might happen to the dollar costs? 

A No sir. 

THE COMMISSIONER: On that 
subject of costs, have you looked into the feasibility 
of an all-weather gravel road from Prudhoe Bay to 
Fort McPherson in 1972 when the prime route took 
you around the delta? Apart from environmental 
considerations, putting those aside if it's possible 
to do so, is the objection to summer construction the 
cost of building an all-weather gravel road as well 
as building the pipeline itself? 

A In our opinion the added 
cost of the all-weather road and right-of-way would 
be more costly than the plan we have filed. Yes, 

Q Any idea of the difference 
in cost between building the Prudhoe Bay leg in summer 


and building it in winter? 





A No, we haven't done that 
Sir. The study just went to the extent of calculating 
the cost of a gravel road across the slope. 

MR. GIBBS: 

@) Ane dord take? 2 t,uMr. 


Walivams “chat! your ‘position is this, that if it can't 


be built in the wintertime’ it won't bee buiit ati all? 
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Cooper, Hollingshead, Williams, 

Minminy , Clark; Purcell, 

Cross-Exam by Gibbs 

A Oh, Mr. Gibbs, all. 1. that 
can say is that the plans that Arctic Gas have put 
forward are to build it in the -- build it in the winter 
time. We haven't done any study except this one I 
mentioned with respect to summer construction, but I 
Suppose a person could speculate and say that if the 
energy shortage became very acute and governments in 
Canada and the United States decided that they needed 
the gas as quickly as possible and this was a decree 
of goverments, possibly it could happen that summer con- 
struction would take place, but it's -- you know, we 
just haven't done a study on that. 

MR. MARSHALL: thank. Mr, 
Gibbs, this is an area you're going to have to ask Mr. 
Horte about..as to whether or not Arctic Gas as a matter 


of policy would consider that hypothetical situation 





you put forward. 

MR. GIBBS: Is Mr. Horte 
going to be back again before the Inquiry? 

MR. MARSHALL: Well, I was 
thinking you'd have chances to talk to him at the 
National Energy Board. 

MR. GIBBS: Well yes sir, but 
neither Mr. Commissioner nor anyone else is likely to 
be there to hear what his answer is that matters here. 
So, is he going to be here? 

MR. MARSHALL: Well, we 


think 


‘we'd indicated 


haven't finalized all our plans. I 
that we'd call Mr. Horte at the end of the first phase, 


which we did and Mr. Blair was called and we would 
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Cooper, MWollindshead ; Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Gibbs 




















I likely recall him again at the end of subsequent phases, 
2 and tentatively we would call him towards the end of 

3 the fourth phase. 

| MR. GIBBS: Then sir I'm -- if 
> | that's what's going to happen, I'm content -- 

5 MR. MARSHALL: Yes. 

"| MR. GIBBS: -- to ask Mr. 

| Horte those type of questions. I hadn't appreciated 

3 that we were going to see another Arctic Gas employee 
saat On the stand: 
12 Q Mr. Williams -- 

12 | MR. MARSHALL: We'll have Mr. 
- Hemstock next -- on the next panel. 

_ MR. GIBBS: Well in that respect, 
4 I understood that Mr. Hemstock was seconded to Arctic 
16 | Gas and not an Arctic Gas employee. 

a THE COMMISSIONER: Well, does 
a that matter very much? 

a7 MR. GIBBS<” “No” sar; 
an Q Mr. Williams, can we come 
= back for a little while to the construction techniques 
i for the channel crossings and in every one of the four 
ne cases, cf the four channel crossings, you've told 

i me you're going to use a dredge, as well I take it, 

a that in each case you're going to pull the pipe across 
a by a winch after the trench is dug. Is that right? 

a A Yes Sir. 

se Q Then in the normal course, 
a Lower 1% and backTi1) it? 

30 


A Yes sir. 
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Cooper, Hollingshead, Williams, 
Minning, Clark. FuLrCeLs 
Cross-Exam by Gibbs 


Q Can you tell me where 
you intend to deposit the excavated material from the 


60 or 75 2O0t deep trench at Langley? 


A Downstream of the crossing 

Q isn’t that. going to 
create a huge pile of downstream material in the channel; 

A No, some of it will be 
retrieved and used as backfill. 

9 After it's been deposited 
then you propose to turn around and dredge it up and 
bring it back again? 

A Some of it. 

Q You spoke about the kind 
of dredge. Would you repeat that again, identify it 
as to make,and however you identify these things? 

A I said the information 
that we obtained with respect to dredging equipment 
came from SceptreDredge. 

©) Are you able to identify 
the dredge that you propose to use? 

A Identify the dredge that 
is proposed? 

| Q Well, for example, airplane 
are Called 707s and cate are D.C Dp. something. Can 
you tell me a number or a designation by which I can 
find out what kind of dredge it is? 

A No, I might be able to 
get that for you, Mr. Gibbs. But again, it's what the 
plan was based on, was this 36 inch dredge 


as suggested by Sceptre Drilling or Dredging. No, I 
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Cooper, Hollingshead, Williams 
Minning, Clark, PurceLtT, 
Cross-Exam by Gibbs 

don't have the make and model number. I might be able 


to get that. 


Would you do that, please? 


QO 
A I'll try. 
Q 


When the dredge is operat- 


ing, Mr. Williams, will it need any support vessels? 

A Yes,r some ‘support. “Yes; 
certainly, yes. 

Q Can you tell me the 
number and kind of support vessels? 

A ijeagain == 1 don't 
think I have that with me but some support will be 
required for moving the discharge piping around for 


the crew and probably some during the pulling operation. 


Q And for fuel and for 
maintenance? 

A Yes. 

O The crew for the dredge, 


it has its own separate floating camp, does it? 


A Yes. 

Q That will then require 
some support vessels. 

A Yesi. 

Q Mr. Williams, can you 


supply a list of the different kind of support vessels 
and the function of each one? 

A That could be done. 

Q Will you do it? 


A Ves\sirs 
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BURNABY 2, 8.C. . . ’ | 
Cooper, Hollingshead, Williams, 
Minnineg, Clark, Pureeli ' 








CLOSS- Exam by Gibbs | 

1} QO Now Mr. Williams, how | 
21 are you proposing to backfill the trench across each 
| of the channels? 

i A With the dredging equip- | 
5 ment, mainly, at the shorelines.If granular material 

‘| is required, it will be pushed in from the work pad 

7 areas. 

8 | Q After the pipe is lowered 

9 | into the ditch, then you propose to take the dredge. 

10. Where will you get the backfill from that's going to 
a be put back in the trench by the dredge? 
¥2 A From the pile that's 
IS downstream that was put there from the excavation or 
14 what is left of it. It won't all be there. Some will 
tes) have migrated downstream. Some will be there. The | 
16, heavy particles will tend to remain pretty close to the | 
Lit discharge end of the dredge line. | 
18 Q Well sir, if you're 
pis) | discharging it some 200 feet away, I think you told me 
29 


yesterday, won't that involve that dredge moving out 


i: of where it has been for the trenching to pick up the 





will have to dredge a channel for itself to get where 


22 backfill and somehow bring it back to dump in the trench 
23 A Mes « 

24 | e) Therefore, the dredge 

| 


26 | the backfill has been dumped? 


27 A Not necessarily, no. The 
28 -- you can extend the discharge line on the dredge to 

| 
29 move it a fairly good distance. 


shi Q Would you expect then to 
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Cooper, Hollingshead, Williams, 

Minning, Clark, Purcell, 

Cross-Exam by Gibbs 
park (?) the dredge over the backfill and then dredge 
up the backfill, dredge up what has been discharged 
there and then put it in the trench by means of the 
discharge line? 

A Yes. 

Q But you will not have 
enough, I think you said, of that excavated material 


to backfill completely? 
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Cooper, Nollingshead , Williams, 
Minning,; Clark, Purcel) 
Cross-Exam by Gibbs 


A Ljdon te think ‘£t he 
necessary to backfill completely, Mr. Gibbs. 

Q You, Will cjustebackfill 
to the extent that there is some of the excavated 
material left? 

A Yes vand: let eche remaining 
backfilljoccun naturally. 

Q Mr. Williams, how many 
days is it going to take for the winch to pull the 
string across Shallow Bay? 

A Oh, I'm not sure what 
we have in our estimate, Mr. Gibbs. I could get that 
information for you, I could speculate, and say 
probably two or three days. 

Q And isn't that the 
largest string or pulling operation for pipe laying 
that's been done in Canada, what you're proposing? 

A I understand that the 
crossing in the Strait of Makanak is about the same 


lengthen. Mrn Gibbs: 


Q And the same kind of pipe? 

A I think it was a little 
smaller than 36 inch. 

Q And it was installed in 
the same fashion, was it? 

A Mes sir, that's my 


understanding; I wasn't there. 


take for the dredge to backfill the trench across 


{ 
| 
| 
| 
| 
Q How long is it going to 
Shallow Bay? 
| 
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MIMI, Liban, Parca) ] 

Cross-Exam by Gibbs 

A Again, I don't have that 
number. I wouldn't expect it to be too long. 

Q Well sir, what I'm 


really trying to assess is the likelihood of you getting 
that operation done between mid-June and early 
September, and I would really like to have those days 
more than speculation, more firmly if you have those 
numbers available. 

A Yes, I can get those 
numbers. 

Q And will you get those 
and furnish them? 

A Yes sir. 

Q And is it now your firm 
present plan not to use gravel backfill in the trenches 
for the four major channel crossings? 

WITNESS CLARK: All of the 
tests that we've done to date, and there's been some 
thirty of them, on. Jiqguitaction’ tests, which was the 
reason torthat Graver, nave -aindrcated that 1t"s not 
going to be required. We'd want to do some more tests 
before making that final decision. 

MRe GIBBS: Sir, LL’ sort of 
hesitate to get into questions of transportation and 
Stockpiling of ¢@ravel>*i£f the Biggest Likelihoodis that 
you're not going to use gravel. 

A F would say that's the | 
biggest likelihood now. 

Q Ana’ af that changes, and 


you come back to a decision to use gravel backfill in | 
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Cooper, Hollingshead, Williams, 
Mititianey, CAR Ks, Tigre 111 
Cross-Exam by Gibbs 


T REPORTING LTO. 


those trenches, can you then return to be cross-examined 
on such things as transportation, logistics and stock- 
piling and so on. 

MR. MARSHALL: Yes, I think 
that could be done. I don't have any idea of the time | 
over which these tests might be carried out, Mr. Gibbs. 

A I don't see 
these tests being done until we're very close to 
final design. 

MR: GIBBS: All. right, then, 
perhaps we'd better pursue it on the basis -- on the 
assumption that you are going to use that 2.7 million 
cubic feet of gravel. 

MR. MARSHALL: Well, I think 
he said that's not the assumption, it's a possiblity. 
You can proceed on that basis if you want. 

A You remember talking about 

340,000 cubic yvards,.. think. 

THE COMMISSIONER: That's 
what it would take to backfill the trench across 
Shallow Bay. 

A To the level required 
fore J iOuitactaOne, That’s not the full backfill. 

THE COMMISSIONER: You | 
mentioned the problem of liquifaction this morning. | 

A Yes. 

THE COMMISSIONER: How deep 
would then that be -- how deep -- what would be the 


depth of the gravel be on top of the pipe? 


} 
| 
| 
A I can't remember -- | 
| 
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oT REPORTING lth. 


Cooper, Hollingshead, Willi ams, 














Manning, Clark, PirceY} 
Cross-Exam by Gibbs 


WITNESS HOLLINGSHEAD: I think 
that that estimate was based on ‘taking the gravel up to a 


Yevel three feet above the top of the pipe. 
THE COMMISSIONER: Anyway, 


it's 300,000 cubic yards, apparently. 


A i believer G'sril70 for 
each ditch; for each crossing. 

THE COMMISSIONER: Okay, 340. 

MR.» GIBBS, «Well: Mr. Williams, 
iets; deal waith,d t) astipar teofsthe 2.iamiliaon cubic 
yards shown on map as "Borrow Requirements". Have 
you identified the sources from which that 2.7 million 
cubic yards will be obtained? 

WITNESS WILLIAMS: Yes,they're 
shown on the strip maps 

Q And how much -- will you 
tell me those sources and how much will come from each. 

A This is for the total -- 

Q The total you show for 
Spread B on your map, IK02511001. 

A The 2,730,000? 

Q Yes. 

A Of the 2,730,000 yards 
required, 1,800,000 is planned to be taken from the 
Yaya area on Richards Island, the remaining 930,000 
from the west side of the delta. Some of that, well, | 
I was going to say some of it could come from Shingle | 
Point, but Miss Minning has in her direct evidence hens 
numerous potential sources on the west side of the 


delta, from which that 900,000 yards could be taken. 


Q Is there any coming from 
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, NG Lanighead) Williams. 
Ninninig yew Lark, Parcel) 
Cross-Exam by Gibbs 


("Ovcrprest 


Shingle Point? 

A thet. Sa possivbi 1a sy. 

Q Wellisin, can you put 
it any firmer than that at this point, because this 
clearly affects your logistics and your timing. 

A Well, the plan Mr. Gibbs 
was that if the 400 -- I'm sorry -- 340,000 yards of 
backfill in Shallow Bay was required that we would 
consider taking it from Shingle Point, by barge, and 
bottom dumping it on the line in Shallow Bay. 

Q ANG “PL Ls tomy Chen *ror 
that purpose that you are looking to Shingle Point? 

A Perhaps before the 1975 
granular borrow study was completed, it was estimated 
that more than that would come from Shingle Point. 

QO BUG Lt. VWs now your 
estimate that only what would be required for he 
backfill across Shallow Bay would come from Shingle 
Point. “Is that Frohne? 

A Webl, 16's Not firm vec, 
Mr. Gibbs. These other locations that Miss Minning 
has in her evidence are generally closer than Shingle 
Point to where they're required, but they do have a 
problem in that you have to == a2 you're trucking 1€ 4 
you have to get down the hill into the delta from 
the source, and this could be a problem; with the 
exception perhaps of that GM-150, I think that's 


shown there, which is a bedrock exposure. That is at 


a lower elevation. 


Q And you propose to move 
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Cooper, Nollingqshead, Williams, 
Maid Disty ike link” hep 6 ha ee? 1] 
Cross-Exam by Gibbs 


the gravel, the 2.7 million yards, by a mixture of 
barge trartlic and truck traffic. 

A Mostly truck traffic, yes: 

Q Are you able to divide 
those quantities into how much will be moved by truck 
and how much by barge? 

; A I don't think we could 
right now, no. 

Q You can't therefore tell 
me how many barges you will need, or how many trucks? 

A Not. farmiy, until this | 
decision, a firm decision on the backfill at Shallow | 
Bay is made. | 

Q Well, leaving out the 
question of Shallow Bay, subtracting that, are you able. 
then with the remainder to divide it into the volume 


to be moved by truck, and the volume by barge? 
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ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. Cooper, Hollingshead, Williams, 
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Minning, Clark, Purcell, 
Cross-Fxam by Gibbs 


A Most of it would be 


trucked if that Shallow Bay requirement does not become 


real. 

Q All right. Can you tell 
me the truck -- the probable truck capacity. There 
you talk about 50 yard trucks, or whatever are used 


up on the drilling sites. 

A i dont ‘think that large, 
Mr. Gibbs, more in terms of 20 yards. 

Q All right.” ‘Lastly ‘on 
that point, can you tell me whether you have computed 
tne average length Of a round trip for those tricks? 

A Oh, I'm sure that has 
been done for estimating purposes. I don't have it 
with me. 

Q Could that number be 
produced and provided, please? 

A Pourink "so. 

6) Do you propose to stock- 
pile the gravel at some place before using it for the 


purposes you've set out on your map? 


A Only at =<- No, I would 
think only at the pit. =— the point of origin. Not 
out in the field. It would be -- it would be trucked 


to the location it's required. 


Q Trucked directly there 


A Yes. 
QO ALLAPVONE Sire, Mr. 


and immediately used as soon as it was dumped? 
Williams, do you propose in any of your channel operations 
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Cooper, Hollingshead, Williams, 

Minmind ; Clark; Purcell, 

Cross-kxam by Gibbs 
to use a lay barge? | 

A ho Ga iv 

Q Well, I understood you 
in operation and maintenance evidence to say that you 
would have a lay barge at Tununuk for repair purposes, 
and I wondered where that was coming from. 

A That's what it says. Ther 
might have been a breakdown in communications between 
the O and M section and the construction section, Mr. 
Gibbs. I'm not aware of having even a small lay barge 
in our cost estimates. There certainly will be a fair 
bit of marine equipment used in the construction. 

©) But it's extremely unlikel 
that if you hadn't used a lay barge in construction, 
you're likely to obtain one purely for operations and 
maintenance? | 

A If someone in the cn 
and maintenance section thought that it was necessary, 

I suppose they would obtain one. 

O The purpose of a lay barge 
though is to lay pipe isn't it? It's an alternative to 
pulling the string across? 

A Yes sir. 

Q Tt really wouldn't have 
much practical use in operations and maintenance. 

A f wouldn’t think so. 

Q Also in your operation 
and maintenance evidence, Mr. Williams, at page one, 
you refer to amphibious vehicles. 


"Maintenance crews will have special amphibious 
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Cooper, Nollingshead, Williams, 
Minna ny, Clark, Purcell, 
Cross-Exam by Gibbs 

transport capability that are equipped with hack- 


- hoes or A-frames of Gantry type cranes in the 
hydraulic winches." 

Does that kind of amphibious equipment now exist? 

A I'm not sure, Mr. Gibbs. 
I know that operation and maintenance group of Arctic 
Gas have been doing some work in this area. I'm not 
completely familiar with it. If you have a particular 
question, I could try to get an answer for you or Mr. 


Carlson will be here in phase four. Perhaps he could 


answer it then. 


Q Well, my only question 


was to describe it, because it was indicated to me that 
it probably doesn't now exist and was gOing to have to 


be some new kind of technology. Now, should I leave that 


£0. Mr. Caerleon? 


A Yes, if you would please. 

Q Piveraont. (Thats in 
phase four? 

A YEG °str, 

Q Mr. Williams, what dictated 


the choice of distance between the twin 26°3nen Lines 
at the various stages of different distance across the 


cross-delta? 


A Oh, mainly engineering 
judgment, Mr. Gibbs. 

Q Well, for example, you've 
got 200 feet apart, as I recall it, across Shallow Bay. 

A Yes sir. 


Q That's just a matter of 
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i aleaiial Cooper, Hollingshead, Williams 

Minning, Clark, Purcell, 

Cross-Exam by Gibbs 
engineering judgment? | 

A Well, we kicked around 
the idea of putting the two lines in one wide trench 
and didnt =-= that idee didn't appeal to us too much 
in case of a failure, in one line. We weren't certain 
what would happen to the second line. We did a bit of 
an economic analysis to see how wide the bottom of 
a trench would have to be to -- a single trench to 
equate to the Similar yardage for two trenches. I 
recollect that it's somewhere in the Vicinity Of 50) feet 

eae If you had a 50 foot bottom, 
a single trench 50! bottom, you'd be excavating the 
same number of yards as two one-line trenches and 
decided that 50 feet wasn't sufficient separation so 
we're faced with two separate trenchesthen. In our 
Opinion, 200 feet was an adequate separation across 
Shallow Bay. 

O 200 feet was really 
enough to accomodate the width of the trenches at the 
top and leave something between? 

A No. 

Q It was just, then, 200 
feet seemed to be a good number then? 

A Like I said it was an 
engineering judgment. 

@) Well, that really is what 
it is then, whether you call it engineering judgment or 
not, it seems like 200 is wider apart than 50 and less 
than 300 and it's as good a number as any? 


A Welt, 1° don‘*t know, I 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


Cooper, Hollingshead, Williams 
Minning, Clark, Purcell, 
Cross-Exam by Gibbs 


ee 


thought I went through a reasonable explanation of 


LSS) 


how it was arrived at, Mr. Gibbs. If you don't like 
3 it, I suppose there's not much that I can do about it. 


4 Q Well, I understood sir, 


7a) 


yourexplanation of why you didn't put the two into 


fon) 


one trench, but then why the 200 instead of 250, I | 


| couldn't quite understand. 





8 A Because in our engineering 
9 judgement, 200 was a wide enough separation in case of 
10 failure in one line. | 


et Q All right then why 50 feet 


12 apart on the overland portions? 
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Williams, Purcell,Hollingshead 
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Minning, Cooper, Clark 
Cross-Exam by Gibbs 


A I think it was decided, 
Mr. Gibbs, that 50 feet was adequate when dealing 
with 36-inch pipe to -- that two ditches could be 
opened up at the same time, for instance, if that was 
deemed practical, that there was still enough working 
room between the lines to install the one that where 


the equipment would be required to work between the 


two lines. My memory is a little hazy on the reasoning. 


MR. GIBBS: Mr. Commissoner, 
although it's a little before the normal break time, 
Tenstice Btsorevof surteéring . effect of the heat 
in this room and wonder if we might break a little 
early? 

THE “GOMMESSIONER? Well, just 
before we do, the questions that Mr. Gibbs has been 
asking about winter construction are important 
questions -- and his argument, the whole Foothills 
case that the supply leg from Prudhoe Bay cannot be 
built in winter is important too. I just ask you 
to bear this in mind when we come to final argument, 
Mr. Marshall , and Mr. Horte might wish to comment 
on it before then; if that supply leg from Prudhoe 
Bay cannot be built in winter but must be built in 
summer, then we are looking at a new pipeline. I say 
that because my recollection of the evidence of Dr. 
Banfield and Mr. Jakimchuk on the subject of caribou 
and the evidence of Dr. Gunn on the subject of birds, 


and I mention those three witnesses because they were 


all witnesses called by Arctic Gas; in the case of each 


one of those witnesses they predicated their willingnes 
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Mogiames,, Puccell, Hollingshead 


Mimning, Cooper, Clark 
Cross-Exam by Gibbs 


to agree that the Arctic Gas PIpeline could be built 
from Prudhoe Bay without undue environmental damage on 
the assumption that it would be winter construction. 
If it were in summer, then the construction would cross 
the Northern Yukon and cross the North Slope of Alaska 
and the Northern Yukon at a time when the Porcupine 
caribou herd was calving, and would cross the delta 

at a time when the birds would be nesting. The 
approval that Arctic Gas' own experts gave to the 
project from an environmental point of view appeared 
to me to be predicated on the winter construction. 

At any rate I'm not going to 
ask you to deal with that now, but just bear it in 
mind in final argument when we reach the evidence of 
DPrveBanfieldeand Met Hakimchuknand DrerGunn. 

Well -- because that was your 
case, that's what I was really getting at. So 
all right, we'll adjourn for coffee. 


(PROC EEDINGS ADJOURNED AT 3 P.M.) 
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Williams, Purcell, Hollingshead’ 


MEnining, Cooper; Clark 
Cross-Exam by Gibbs 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


MR. GIBBS: @Q Mr. Williams, | 


can you tell me the distance between the lines as 
they cross each of West Channel, the Middle Channel, 


Langley Channel? ' 


WITNESS WILLIAMS: I think Dr. 


Hollingshead has that information. 

WITNESS HOLLINGSHEAD: The 
North Arm Reindeer, or Middle Channel’ 4%'s sometimes 
referred to, and the Langley Island Channel, you're 


looking at a separation of two or 3,000 feet. 


Q I'm sorry, how much? 
A Something in the order 
3,000 feet. This could be scaled off the drawings 


more accurately, but the reasoning there is the same 
as that which prevailed at the other major crossings 
else where in the system, that this was nominally 
at this preliminary design stage the equivalent of 
about one channel width. E 

Q And the other channel, 
West C hannel? 


A Well, as we said 


previously, we haven't given detailed consideration to 


West Channel. I think it's shown on the strip maps 
as probably a 200-foot separation, but I could check 
that 

0) Well, as I understood 


width 
it om.theasone+river,.concept on, the.other.major river 


crossings, it was to avoid both lines being taken out 


by scour. 


and. 
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Williams, Purcell, Hollingshead 
Minning, Cooper, Clark | 
Cross-Exam by Gibbs 


A That's essentially correct, 
yes. | 

QO But as I understand your | 
evidence here, that scour is not a prob lem in the 


| 
Middle C hannel or the Langley Channel. | 


A No, I don't think that -- | 
| 


, think aoe ee : | 
I dont that we said it's not a problem. It's a consider- 


| 
| 


ation. It's certainly not a problem of the same magni- 
tude as it is on the main stem of the Mackenzie;at this 
stage it's still a consideration in those channels. 
It's not the same consideration in Shallow Bay. 


Q 
On the other channels then you 





do expect ice scour similarly to the major river 


crossings. 


A No, not ic € scour. | 
Q Water scour, then. | 
| 
A Scour due to the action | 
of the channel waters. 
Q But you don't expect 


the same degree in Shallow Bay? 


A No six. 





Q DY. Hollingshead, while 
you're talking, I wonder if you'd explain a couple of 


your statements in your direct evidence? At page 


3 in the second full paragraph you say: 
"Because the delta environment is dynamic 
the permafrost conditions are as well. 


Permafrost is aggrading upwards in areas 





such as flood plains where sediment is 


being deposited yearly, and permafrost is 
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Williams, Purcell, Hollingshead | 
Minning, Cooper, Clark 
Cross-Exam by Gibbs 


also aggrading downwards." | 
Do I take it from that that throughout the delta you | 
see the permafrost as continuing to increase in thick- 
ness? 

A In some places, I believe 
it is increasing in thickness, yes. 


O Well, is that a sort of 





isolated local condition, or is it general prevalent 


across the delta? 


A No, this would be 


xX 


isolated locally. 
Q And do those local 
conditions occur with very great frequency? 


A I don't think I could 





put a number on it in terms of the delta as a whole. | 
I could think of a couple of places where this may 


well be happening and on that basis it would not be 


a wide occurrence, no. 

Q It's not something to 
be weighed really seriously in terms of geographic 
extent? 

A Well, it's not a serious 
problem, I don*t -think. 

Q All right, then on page 
6 of your prepared evidence -- 

A Very well, sir. 

QO -- on page 6 you refer 
to the design discharge of the Peel River and the 100- 
year flow for the Mackenzie River at Point Separation 


to obtain a preliminary design flow value of 1,600,000 





eveliad I ‘yesasig snoe 1 
| At 
| F = . 20" aed a eaten 







yeh 
akokdd mk ahaiedl, fe are 


+ koe Sarat 7 
Te” ee ee = ii 


ey 4 win 1a - 
2 >» co >. Peet ri 1G hata 






















ay io 7) 


to pada =. ted wt ,fiow 


tnelevesg ulaunne’ be ob al wnat faook. 


“Sedteb a aan 


60 wpsPix ot ar eae 
oq Blvow efdd .on A ; . 
' 7 | v ae ew fr : 
‘ sKELeool besalonk 
a ¢ ] Oe 


segeian s2on7 ob baA 2 
fyvoneurpe tt ssox0 yr9v ttiw tuo00 seas 
bluos I AntHi? 2’ sob Tt A im | Pa Ty 
elodiw s 26 stleh ens 86 airzs3 nt +i no redmusct s tuq 
ysm eid? orotw eeoslq to sliqguon 6° to Aaid? biuoo I 
sd fon biuow +t etesd gsd¢ no bas pninegged ed [lew 
-Om ,Somet1u9O90 Ssbiw & | 
oO? paidgemoe gon a’ tI 8) ed a | 
sidgsezgosp do enxet at ylevolzsee yilsex bedplew ed 
| | TsinsIxe 
avolizee & 20m B@'3i ,lLew A 
-Antds- z' nob L ,moel[doxzq 
spag no néefit ,tipit iiA 9) | bara: | 
-- gonsbive bexsqe1q mwoy to 2 
-alea ,Ifaw yxev A 
tai61 voy 3% spsa mo -- i) 7 7 o 


-00f ert Bap stevill Lest edt to epusdoeth npinad ents od 
hal 
noltexss¢e2 taiod gs iasvis sisnstosM sens 02 wolt ss0y. - | 


000,003,1 20 aulsy wol? apleeb poe. pee e 


ve 
aaa war 


a. | 


7 











ee gt 19974 


Williams, Purcell, Hollingshead 


Minning, Cooper, Clark 
Cross-Exam by Gibbs 


cubic feet per second. Do you see that? 


A Yes sir. 
Q In determining that number 
did you take into -- did you give any effect to tides 


or the action of storms on the channel water? 

A The action of storms or 
tides do not affect that number, no. 

Q Well, if you got a storm 
blowing from offshore ,/ 40° understand it can develop 
a head of water up the channel andwhen a storm blows away 
you have that water coming back out to sea, would that 
flow be included in your 1.6 million cubic feet per 


second, that kind of occurrence? 


| 
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Cooper, Hollingshead, Williams, 

Minnie, Clarke sPurcel 1 

Cross-Exam by Gibbs 

A My guess is that those 
flows, under both circumstances, would be well below 
the, 1.6, mid Lion storal. 

Q It's your evidence that 
the 1.6 million is a maximum IMkely flow? 

A I guess the answer is 
that we really can't say one way or the other, but 
in any event, they're not numbers that we are reisang 
On LO.=me for thesdesign offithe® channel crossings, to 
that extent, it's somewhat irrelevant. 

Q That answer is 
irrelevant? 

A The numbers that you're 
searching for, that is whether in fact the outflow 
could, exceed)is6*million in total: 

Q It's your evidence that 
the flow value has nothing to do then with the design 


of the crossing; tisrthat (it? 


A Well this value that's 
quoted here is a total discharge for the -- through the 
delta -=-for the combined Mackenzie, Peel system, and 


our designs for the channel crossings are based on’ the 
design flow values for each of the individual channels, 
distributorychannels; but this is one place where we've 
Started, 

Q Then, what you say here, 
preliminary design flow value of 1.6 million cubic 
feet jper. second, meakly ws) sorteof excess information, 
it has nothing to do with your design? 


A I would agree with the 
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Cooper, Hollingshéad, Williams, 


Minning, Clark, Puree | t 
Cross-Exam by Gibbs 


fieGt part of what you aid, that it's probably excess 
information, helpful excess information; but I'm not 
sure that I would agree that we had nothing to do with 
the design. 


QO Well, all it hasito do 








wethe the, deeignglisn' tithisssoymthat you. tookethat "and 


7 | then divided that flow between the various channels? 
i 

By A In a general way, yes, 

9 in a general sense, but each of the distributary 


channels has been assessed individually, and so that 
in that respect, the désiqniflowst foreach += foreadl 
of the channels in total, was for -- would probably 


exceed the 1.6, I suppose. 


| find the number for each of the distributor channels? 





| 
| 
| 
ad Q Well sir, where do I 
| 
| A In a report entitled 
"The Preliminary Design Of Four Major Water Crossings 
| On The Cross-Delta Pipeline Route", a report issued 
| by Northern Engineering Services Company Limited, in 
October 1975. 
- Q And’ can you tell me 
2] where in that report you set out to design flows for 
| eacheoritnheedistributor channels? 
4 | A Oniipage 8. 

0 Thank you sir. My 
advisors had difficulty finding it, and now you've 
pointed the direction. Now Mr. Purcell, there's two 
or three questions for you. When you moved Compressor 


Station 08 from the delta over to Tununuk Junction, 


did you give consideration to moving Compressor Station 
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Cooper, Hollingqshead, Williams, 


Mam TAG Clark y ALaECEe RL. 
Cross-Exam by Gibbs 


O7 aleo?r 

WITNESS PURCELL: No, we've shown 
just one solution here that does not involve moving 
OF 

Q Well, my instructions, 

Mr. Purcell, and you can tell me whether you agree are 
these, ougusuthatmartt you move 07 ten miles east, as well 
as moving 08 the way you have, you would then have about 
51 miles between 06, 07 and 08. Are you with me, can 
agree with me to that point?’ 

A I think the problem there 
is that that would put 07 in the delta, and the whole 
purpose of this exercise was to move compressor stations 
out of the delta. I suppose otherwise your calculation 
is correct. 

Q Well, unless you do that, 
then isn't this the circumstance; that when the Alaska 
lateral ‘was ‘fully ‘powered, ‘to 495 bPllionvcubre feet, 
you will have to add compression at either 07 or 08? 

A The movement of the station 
to Tununuk Junction, the same size of station that was 
at CD-08, would somewhat limit the flow of the Prudhoe 
Bay lateral when it became fully powered. It would 
limit it by 14%, if nothing were done. Now the design -- 
it's difficult to give a simple answer to the question 
because it involves the delta gas as well as the Prudhoe 
Bay Gas’ Fér®°exampley *that “restriction i3e couldibe 
removed by a little bit more looping south of Tununuk 
Junction, or by more horsepower at CD-08, or by more 


horsepower at MD-01, the next station: downstream. 
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COoOpet, Ms mpshnnd.:) We). tame, 
PEA oat PATO. 
Cross-Exam by Gibbs 


O Well, one of those three 
alternates is going to have to be done when the 
Alaska line is operating at full capactiy. Isn't that 
SO? 

A One of those three 
alternates would have to be done to avoid that 13% 
throughput eres 

Q Now Mr. Williams, my last 
series of questions; greeted with a smile by Mr. 
Williams. Mr. Williams, who is going to ensure that 
all of the plans and porposals and assertions of what 
will be doné in this cross-delta route that has come 
out through this panel, are actually going to take 
place purring construction? "And 1 follow that iby. this 
question. Is Northern Engineering Services going to 
manage) the construction of the Alaska lateral? 

WITNESS WILLIAMS: Not with 
the contract as it exists now, Mr. Gibbs, between 
Northern Engineering and Canadian Arctic Gas. 

Q No. And at sometime 
there was a thought or suggestion that a company called 
Northcan would be construction manager. Am I correct | 
in cheat? 


A I don't -- 





MR. MARSHALL: I don't know 
that Mr. Williams can really speak for what Arctic 
Gas's plans were with respect to hiring a construction 
manager. 

ME. “Gises: . All .yight, then; 


Can. oo this far Mr. Willgaems, that as. far as as 
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COCve DESI 
Misting, Cisrk, Purcell. 
Cross-Exam by Gibbs 


presently known, no one on your panel with you will be 


part of the construction management group? 

A As far as I know now, 
Mr. Gibbs, with the -- that doesn't necessarily mean 
that Northern Engineering would not have a part in 


the quality °control of the pipeline. The contract 


does envisage inspection servicesby Northern Engineering. 


Q Well, my concern sir, 


and I repeat and ask you whether you can give some 


assurance on this, is how do we know that what is said 


will be done? What is said in these proceedings, and 


, Holirndathedd, Wilisams) 


| 
| 


| 
| 
| 
| 
| 
| 


are on the -- in the transcripts, will in fact be done? 


Because: isn't 1t a2 distinct possiblity that the people | 


who are doing are not those who have 


been here speaking? 


MR. MARSHALL: Mr. Gibbs, with 


respect to the first part of your question, I Enink 
Mr. Horte has, on the occasion of his testimony here, 
previously indicated that Arctic Gas will do what the 
witnesses that have been called before the Inquiry, 
had undertaken would be done. That was said in the 
ee idenee I don't know that you can get any further 
than that with someone who's an employee of Northern 
Engineering Services. Probably you're going to have 
to ask a policy witness for Arctic Gas how they're 
going to ensure that the various undertakings given 
to the Inquiry and the National Energy Board and so 


on are going to be met. 


MR. GIBBS» Well sir, I don’t 


recall Mr. Horte having made that Statement here, and 
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Cooper, Mollingshoad, Williams; 
Minning, Clark, Purcell 
Cross-Exam BY Gibbs 

be 
if if there in the transcripts, then I ought not to have 
engaged in this exercise, but if my friend knows it's 
Phere and is able to point me to it, ali well and good; 
af it isn't, then © expect that he will be even more 
firm in his offer to produce Mr. Horte so we can get 
that assurance. 
THE COMMISSIONER: I take 

it from what you've said, Mr. Williams, that Northern 


Engineering has not so far been retained to Manage the 


Project, 
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Cross-Exam by Gibbs 

Cross-Exam by Lane 

A Not as construction 


managers. 
@) Right, has worthcan 


been retained as construction managers, do you know? 


A Zi don"t know. 
MR.O GLIEBS : 
QO But, may I ask one 


further question. But do you know, Mr. Williams, whethe 
Northcan is still in existence or not? 

A No sir; © don't: 

MR. GIBBS: Those are all of 
my questions sir. 


CROSS-EXAMINATION BY MISS LANE: 


Q I'd like first -- 
I'd like first to direct your attention to the summer 
work schedules for the five delta crossings that you've 
indicated. Do you expect to use one or two or more 
crews for the summer construction on the East and 
Langley Channels? 

WITNESS WILLIAMS: 

A I would see two dredging 

crews, Miss Lane, and probably one pipeline construction 


crew could handle both crossings and we're talking 


about Langley and East Channel. 


Q Yes. 
A Yes. 
Q Which sequence will they 


be handled in? Or is there a sequence? Will they 
be handled simultaneously? 

A I would certainly think 
that the East Channel would be done first because it's 


part of the main supply line from Taglu which is 
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Cross-Exam by Lane 
scheduled to go onstream a year earlier than the 
Prudhoe Bay lateral. 

Q In the second work 
season when you're -- you've indicated you'll be 
constructing the pipeline crossing in the West Channel, 


Shallow Bay and Middle Channel, will there be more 


than one crew involved in those constructions? 


A Yes, I would see more 
than one crew. 

Q How many? 

A I would think two. 

0) Two. Am L correct in 


assuming then that there will be one crew doing the 
smaller channels and one doing the larger? 

A No, there'll be some 
mobility in there because of this particular problem 


with Shallow Bay that the three crossings would have 


to be scheduled to try to best satisfy the environmental 


concerns in that area. 

Q Could you give some 
indication as to the season or the time of the year 
that you plan to be working in the West Channel? 

(be 
A It would between mid-June 


and mid- or the latter part of September. 


Q You've made no judgment 
-- it could be any one of -- any time during those 
months? 

A Yes, for all three of 


those crossings. 


@) Will people from all three 
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> Rr. Cooper, Mollinqshead, Williams, 
Mili? Clarke Pruiree © | 
Cross-Exam by Lane 
crews work on all three channels or -- 
A That could happen. 
Q Or two crews, I think you 
said. I know you've been over this to a certain 
extent with Mr. Gibbs, but it was a little bit spread 


out and I wondered if you could go through again, the 


timing that you plan to use for the various stages of 


construction. Can you tell me if you plan to do any- 
thing, preparatory to actual dredging work or mobilizatio 
before spring breakup? 

A Yes, the construction of 
the work pads would have to -- would be done ahead of 
that period, probably the winter immediately preceding 
the pipeline construction. 

Q Would you do anything 
that could be classified as mobilization before the 
breakup period? 

A Sure. The dredging 
equipment, for instance, would be in the area ready to 
go as soon as breakup permitted. Construction camps 
would be put onto the site. The construction camp 
required for the winter construction would be put at 
the site in the summer preceding the winter construction 
period. 

Q ALL wight. If youve 
got from mid-June as your breakup point and to mid- 
September as your freezeup point again -- 

A Roughly, yes. 

OQ Once you've established 


breakup and you're ready to ao, how much time do you 
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- mR Cooper, Mollingqshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Lane 


need to prepare yourself before you can begin dredging, 
in terms of days? 

A Well, as soon as the 
dredge got there and had the necessary people to operate 


it, it could start right away, Miss Lane. I don't see 


a long period’ =="a' day or two, sort of thing. 

Q It could be as much as a 
week? 

A Well, get fouled up with 


weather, 1 Suppose at could draqd out Dake that. 

(@) Now you've indicated 
that the dredging itself, if nothing goes awry, it 
take 17 days to cross one way for one ditch and 17 
days to go back for the second or -- for a total of 


approximately 34 days, is that correct? 


A On Shallow Bay, yes. 
Q I'm sorry, yes, on 
Shallow Bay. 
A Yes. 
QO How much of the prepara- 


tion for the pipestringing will go on while the 
dredging is being accomplished on Shallow Bay? 
A How much of the prepara- 
tion of what? 
| Q For the pipestringing. 


Maybe I'm not using the right word. 


A It would go on simultaneoug- 
Lvs 

@) Once the dredging is 
complete, is there any work that has.-- will be done 
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7 Cooper, Wollinqshead, Williams, 
Miniaite), A. LAL, Pia ae le 
Cross-Exam by Lane 

between the time of actual winching the Pipe out and : 

the completion of dredging. Is there any time in there 

that you're going to need for transition time to prepare 
to do the work? | 
A No. 

Q On Shallow Bay, how much | 

time do you anticipate for completion of pipestringing 

and floating of the pipe and Getting it into place? 

A I think that's a number 


that I promised to give Mr. Gibbs. I've speculated 


on two or three days to complete the pull. 


@) You speculate two or 
three days? 

A To complete the pull. 

Q Does that include 
lowering the pipe into place or -- and anchoring and 
welding lt a= .or anchoring it too? Or will that << 


| 
| 
would that entail further time? | 
A No, on the shore the -- 
on the shoreline on the work pads, the pipe will be 
welded up in strings. 
O Yes. 
A =—.and will be concrete 
coated and it will be moved into the trench in 
sections and pulled in sections and the weld between 
the section: where there -- you know, I think I 
suggested 10 to 15 hundred feet long, will be made. 
Q I understand that. In 
my mind, we're now at the stage where this Pipe is 


floating in the trench and I want to know from you, will 
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ae a Pooper; Nollingsheanl, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Lane 

| it take -- the two or three day estimate that you 

2 | gave me, does that include the time for lowering the 

3 | pipe, getting rid of the floats and anchoring it, or 

4 is that going to entail further time? 

> A There might be -- there 

6 | could be another day involved in removing the buoyancy 

7 | tanks which would be followed by ‘backfilling. 

Ad Q And -- 

9 A w= Partial baekti 11 ing. 
lo | Q How long do you estimate 
Ll for anchoring and backfilling? 

Le) A I'm not sure what you 
13 mean by anchoring. Have we discussed much about 
| 

14 . anchoring? 
7 Q Weighting. 
a A Weighting? Well that's 
“at done ahead of time. 
18 | fe) That's accomplished by 
ss the concrete is it? 
20 | A Yes. 
21 O O.K. All right, backfill 
22 then. 
23 A 1 think that was enother 
| number that Mr. Gibbs asked for. 
25 | fo) Did you -- I ~- I recall 
265 you discussing it, but I don't remember what estimate 
27 | of time you gave him. 
28 | A I don't think I gave -- 
0) fiive 

QO You didn't’ him even an 
30 | estimate there? 
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Cooper, Nollinashead, Williams, 

Miniiny, Chath, Pureell, 

Cross-Exam by Lane 

0 lté@ssyour opinion that 
there is no transition time needed to prepare for 
different activities between each of these stages, is 
-- do I understand you correctly? 

A Not an extended period. 
You know, we could be a day. 

Q A day between each of 
the activities? 

A Oh, between, if you're 
talking about between the time that the pipe is 
installed and when backfilling starts and I could 
see a day getting set up to do that, yes. 

a) In a general 
way, does backfilling take the same amount of time 
as digging the trench did in the first place; less or 
more? 

A Less, and the reason 
it's less is that we don't think it's necessary to 
completely backfill, just enough to assure that the 
pipe is going to stay there once it's been placed. 
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Q You anticipate beginning 
to dredge on approximately June the 15th? 


A I'm sorry, I missed part 


Gh that. 


Q T'meteyivig ito FKeeall 


whether or not you said you anticipated that you 


could begin dredging on June the 15th. 


A That's a good average 


number, I think, Miss Lane with respect to the clearance 
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Cross-Exam by Lane 
of the ice in Shallow Bay. We're still talking about 


Shallow Bay, are we? 


O Yes. Am I correct in 





assuming that you would be prepared to dredge at any 
time between June the 15th and September the 15th, 
approximately? 

A ihe —— f would think nae 
one would try to get in just as quickly as possible to 
get started, Miss Lane. If the bay was clear on 
June the 10th, I would recommend starting then, for 
instance. 

Q In case that all goes 
well, I have a total here of approximately 48 days, 
on your rough estimates and that's not including the 
time for dredging which you haven't been able to give 
me an estimated time and we've calculated as approximately 
90 days between the time of breakup and freezeup 
according to your calculation of when those two events 
occur. Presuming that you ran into problems with 
weather or environmental constraints such as whales 
or that sort of thing, how many days do you consider 
that you can afford to lose, that is stop and wait 
for these things to clear up and still complete the 
necessary work in one season? 

A Well, in the estimate 
that we arrived at for 17 days for dredging each 
channel, I've put in a pretty fat allowance in that for 
weather and unseen -- other unseen difficulties. The 
-- about 40 percent reduction from the theoretical 


capacity of the dredge. I think that's a conservative 
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number that we're working with with respect to weather 
and other unforeseen circumstances. Now, the environ- 
Mental pproblen,.. thinkryoulll find for the next panel 
that maybe there's a bit of a difference of opinion 
between those panelists and that situation hasn't been 
finalized yet. 

Q You based your allowance 
for environmental concerns and weather concerns with- 
out really considering the controversy put forward by 
the environmentalists then, is that correct? 

A No. 

Q It's your judgment on 
how long you'd have to wait on environmental or 
weather problems? 

A Well, at one time, we 
were talking about not starting construction in Shallow 


Bay until mid-July as the time when the whales 


generally vacate the area. With the 48 days that you've 


calculated, that still allows the installation of 
Shallow Bay between mid-July and mid-September, with 
Se LECLG nae Mot Lh dele hen bi Geom £lgat 

Q in you == if the untore— 
seen were to occur, and you were seriously delayed, 
would you stop and continue construction the following 
year? For example, is there any kind of activity 
that could be left once it's started and continued 


the following year? 


A Oh, for instance, the 
backfilling «<is.not mandatory. It's. insurance... .It's 
very frequently in river crossings, they aren't -- they 
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are not backfilled. They are left to backfill naturally, 


Because of the magnitude of this system, I would sure 
like to see some backrill Cree aie line. 

QO Well, I understand that 
you've juggled your construction crews and scheduled 
things so that you can accomodate things such as 
whales in Shallow Bay, but are there any critical 
operations that once they've started, with even 
within a construction season, that you can't interrupt 
even to accomodate whales? 

A Well, if you're in the 
middle of pulling the pipe into the trench, it would 


sure be difficult to shut that operation down in the 


middle and try to carry on the next year. That would -- 


Q Well, even within that 
one season, is that one of the critical operations that 


couldn't be stopped? 


A Certainly, 2t wouldnt 
be -- it would be far from being desirable to stop it 
once you've started that work, it would -- there would 


real urgency to get it completed that is, the pipe 
o) 6 Ba ie 

Q Are there any other 
operations you can foresee being difficult to stop 
once they've begun? 

A Oh, the excavation itself 
it could be stopped, if you had an extended waiting 
period shut-down, then probably you'd have to do a 
fair bit of it over again and there will be some 


siltation. Before we leave the environmental aspect, I 
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Minning, Clark Purcel ly, | 
| Cross-Exam by. Lane | 
‘| did say that at one time we were considering not 
\ 
“| starting the Shallow Bay until mid-July. Now it 
| seems that the possible concern with respect to the 
4 snow geese in the fall might be a greater concern 
| than the whales, so that schedule for Shallow Bay 
a could be reversed, but I'd suggest you discuss it with 
"| the next panel. 
” Q Would it be possible 
*| to follow up your suggestion if you had to accomodate 
| both whales and birds which happen to be at opposite 
ad ends of the seasons involved? 
ad A It would be extrememly 
ae difficult, Miss Lane. I could almost say for sure 
= that there wouldn't be any chance of getting two lines 
= in. The possibility of getting one line in if you were | 
a restricted from early July, say, till late August, 
| I think you could get one line in, two would be very 
= difficult. That would mean coming back the next year. 
asa 
_ TiS NOt, from a construction aspect, that’s going te 
| cost a little more to come back the second year, but 
si again, the environmental people don't -- would like to 
ia see it restricted to one year. 
= 9) In Dr. Gunn's evidence, 
2 
ae he indicated that he would prefer that construction 
ig on Shallow Bay be done in the winter time. Have you 
a 
os examined that possibility at all? 
id A Yes, we have. 
= 
os Q What were your conclusions 
- A My conclusions are that 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Purcell, 
Cross-Exam by Lane 
you'd probably avoid some disturbance to wildlife, 
but I would be concerned about the men that would have 
to work on the ice in the wintertime. I would think 
that there would be a good chance of losing lives 
trying to do it in the wintertime. However, a possibili 
ty that we haven't ruled out is that part of Shallow 
Bay could be installed in the wintertime. The eastern 
half of Shallow Bay is very shallow. Where men's 
lives or people's lives would not be endangered, -- 

QO Could you elaborate a 
little more on the disadvantages to winter construction? 
Why is it dangerous? 

A Because the maximum water 
depth in Shallow Bay is 15 to 17 feet and if you 
have four to five feet of ice on the Bay, the excavation 
would then, in the wintertime have to be done with a 
backhoe that first has to break the ice, do the 
excavation, put the spoil material up on the ice 
and there is a possibility that the people working 
on the hoes, if the ice gave away -- if they sink into 
15 feet of water, could perish. Then the other aspect 
is installing the pipe, if you were successful in 
trenching, the line in the wintertime through the -- 
from the ice, then you still have to get a -- lower the 
pipe into the ditch from the ice and that would require 
some fairly substantial lifts and there would be a 
good chance of the ice breaking then. Mind you, there 
is a possibility that it could still be pulled in 


under the ice in the wintertime, but that would be a 


fairly hairy operation. 
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Cross-Exam by Lane 





1 Q Aside from the environmental 
2] aspects that you've mentioned, are there any advantages 
3 towinter construction from an engineering point of 

4 | view that you haven't noted, that you could note now? 
| A We're still talking 

6 | about Shallow Bay? 

7 QO M-hm. 

a A fhe «i iconstruct ing ekhe 
| eastern shallow section that we mentioned earlier, 

10 there's two to five feet of water, of which most -- 
11 pretty near all of it would be frozen by sometime in 
12 | January, it wouldn't be too bad constructing that 

i 

13, portion of it in the wintertime. That would not be 
a an engineering difficulty. But then if you left the 
lef balance of Shallow Bay to be done in the summertime, 
16 | with dredge equipment, then there's the problem of 
17 | making the tie in between the section that you'd 
1a installed in the wintertime, and the section that you 
19 | Puisbrin gini theysummertine, parideathi's »would requare 
20 probably a dyking operation around the area that has 
21| to be tied in, and pump the water out so that you ae 
| make cshat: tile ainyom dry Gland. siihat would, be:-a:efarrly | 
23 Gifti cults Operation, not impossible, but difficult. | 
24 | QO If iforpwseme reason the -7 
ea it was a government requirement that if you wanted to | 
| cross the delta at all, you had to use the Barry | 
27 | proposal, which you've marked up on your map behind | 
28 | you there, would you consider, would you still | 
29 | consider crossing the delta that way preferable to | 


the original prime route? 
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Cross-Exam by Lane 
1 A This is the lower solid 
2 | blue line, Miss Lane, or the blue-black line? 
| | 
3} Q Well let's start with 
*y the line proposed by Dr. Barry, and then perhaps we 





can try the compromise line that you reached in your 


| 
| 
| 
| 

















| discussions in February with him. Would you still 

7| prefer to cross the delta, if you had to use the line 

3 proposed by Dr. Barry , would you still prefer it to | 
; the selected prime route? 

ay A Well we sure haven't tried 
11} to run out the costs on the Barry route, Miss Lane. | 
12) Q Well I understood that | 
ie. one of the reasons you rejected the Barry route was | 
‘ because you had done some cost estimates and realized | 
15 | that,it)would.be.more expensive, than, the, onesthatsyou a3 
el the red line that you've already drawn. So you must | 
ay have some vague idea of the cost. : 
18 | A Sure, itjs+LO mites ) 
19 | longer,,,and,., knowjthat 10 mides,.of;pipe,..in-that,area 
20, is fairly expensive, particularly twin lines. But i 
21 || we haven't run out the detailed cost, but I know it's | 
oat | a substantial amount. If you want a rough guess, I : 
as Could give -itstbe you. 

24 | Q Well,.i/im;not.<-+- i L4m | 
25) interested in whether you would still -- you would feel 
26 that the selected prime route is preferable to that | 
27 | crossing? | 
28 | A YES. | 
25 | Q The original selected | 


prime route. . 
| 
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Cooper, Hollingshead, Willi ams, 
Mitivend, Glatk, MuUrce lL 
Cross-Exam by Lane 


A Oh, no I would suspect 
that the Barry route would be less costly than the 
originally filed plan route that circumvents the daueny 

Q Mr. Williams, yesterday 
Mr. Gibbs asked you whether or not the considerations 


that caused Arctic Gas to reject an offshore line from 


Prudhoe Bay were still considerations that you felt 
applied, and you indicated that -- am I correct in 
my understanding that you felt they did not apply to 


Shallow Bay, but “that “Chey still ‘did “apply to the 


Beaufort Sea? 

A Leet. 

QO Am I also correct in 
saying, or assuming, that these largely are concerned. 
with the movement of ice in the Beaufort Sea, and the | 
inability of preserving the integrity of the pipe, 
because of that? 

A Yes, and the difficulty _ 

Q Well, it's my | 
understanding that should you be granted a right of 
way and build a pipeline, that the amount of gas and 
orl exzploracion and Offshore drilv¥ing ‘in “the Beaufort 


Sea will increase, and in the community hearing in 


Tuktoyaktuk, it was either Mr. Hnatiuk or MY, 
Horsfield, I'm not sure which one, and I don't happen 
to have the transcripts here, told the Commission that 
a firm called Brown had conducted an investigation 
and that had indicated that lines running from the 


wells underground and under the Beaufort Sea were 
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pane, “ei inqshead, Williams, 
Minn iin, (Alaiek, Puma 
Cross-Exam by Lane | 


feasible. Given your agreement with Arctic Gas reasons 
for rejecting a pipeline offshore, would you agree with 


that comment?. 


A Yes I would. | 

Q Could you outline your | 
reasons please? 

nN Well, again the 
Situations are not comparable. A substantial -- my 


| 
understanding anyway is that a substantial part of ne 
drilling that will be done, that has been done and 
will be done inithe Beaufort Sea is in very shallow | 
water, and the possibility of deep ice scour then does | 
not exist as it does off the coast of the national | 
Arctic Wildlife Range in Alaska. 

In addition to that, a small 
diameter line, say running from a well to a gas plant, 
is not a critical operation like a main transmission 
line , a 48 inch main transmission line running from 
Prudhoe Bay to Richards Island; that if that main | 
transmission line becomes damaged and inoperative, 
you shut off the total gas from Prudhoe Bay, whereas 
from a Single well, or even a battery of wells in the 
Beaufort Sea, it doesn't foul up the whole operation, 
Weve Tust a smalt "part Of*1t. 

Q It doesn't foul up the 
whole operation, but it may foul up the Beaufort Sea. 
What I'm really asking is, aside from whether or not 
the operation can continue, is the risk to the ee 
of that line greater than the risk to your line in | 


Shallow Bay, because of the reasons you outlined with 


| 
| 
| 
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Cooper, Noll inqshead, Williams, 


MiInivine, CLack Pupeced I 

Cross-Exam by Lane 
the problems of ice in the Beaufort Sea? 

A I really don't know. 

THE COMMISSIONER: What was 
the first point you made? I followed your second 
point, but what was the first point you made in | 
response to Miss Lane's question? 

A Well, the proposition 
that's filed in the alternative Corridor Report, was 
based on a line in twenty to thirty feet of water, 
outside of the islands, which generally parallel the 
north coast. If you're outside the oer, then 
you're subject to scour, by pack ice that can be very 
very thick, and has tremendous momentum if it's blown 
onshore, and can cause deep, deep scouring. That 
situation cannot occur in Shallow Bay, because the 
water is so shallow in the bay itself, and outside 
the bay, that ice with deep keels cannot penetrate the. 
area. 


THE COMMISSIONER: Right. Yes 


I understand. Sorry, I should have been paying closer 


' 


attention. By the way that firm, was a firm called 
Brown & Co., and they are a firm of European engineers 
that did a feasibility study for the Arctic Petroleum | 
Operators Association on pipelines from deep water in | 
the Beaufort Sea, bringing gas to a main trunkline. 
I think that was the report you were thinking oper 
Miss Lane. 

MISS LANE: I believe so. 


THE COMMISSIONER: In spite | 
of the fact that they were a European firm studying 
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Cooper, Wollingqshead, Williams, 
Miniving, Clark) Purcell 


Cross-Exam by Lane | 


ice conditions in the Beaufort Sea for Canadian : 
operators, excited a certain amount of hooting in 
Tuktoyaktuk, I may say. The suggestion was made, 
what could they possibly know about the Beaufort Sea. 
We still haven't been advised what they did find out 
about 1t. 

MISS LANE: If we could 
go back to the channel crossings now. During 
construction of summer crossing of Middle or West 
Channels, is there any time when the entire channel 


would be blocked? 
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ALLWEST REPORTING L-TD. 


cae oO ere Cooper, Hollinqshead, Williams, 
M PAV etig) “Ctl ae et ameses Oe | 


Cross-HExan by Lane 
1| A Be blocked with con- 
| struction equipment or excavated material or -- no. 
31 The answer is no. 
43 Q Is there any time when 
= | say local boat travel would be entirely impeded? 











g | A I would say no. 
7 Q That means that there is 
“ no time when canoes or power boats would not be able 
9 | to pass. 
i A I can't visualize any 
iin | Periodeot time; no. 
on ) During your plans for 
construction in these areas, have you been made aware 


— 
Les) 


jay) OF the use made by these: channels by local people? 








et Have you taken that into consideration, the seasonal 
a use? 

fea) A I'd -- not those two 
fa channels, Miss Lane. There has been some discussion 


19 | with respect to Moose Channel, I recall but not Middle 


and West Channels. 





NO 
Oo 








2] @) You haven't been advised 
oy) that with channels,that particularly well travelled 

23 channels. 

24) A No and I don't think the 
ad summer operation would interfere with that traffic. 

260 Q I have a couple of matters 
ae that want. to talk to you about;-the 20 of the 36 

cat inch pipeline. When you use the term "insurance", do 
oa you use this term as insurance against normal minor 


30 | breakages in the pipe or normal wear and tear on a pipe, 








pees See ‘a * t 
bo oe thee Weg rT | 
aie k ta Me Ran a 
“noo ditw bedoold of 4 ee ee 
a ma), 


7 y : > 
an -— 4o Lntseyem hevevnoke" ah ‘suetni bp 




















mertw emiy yas eieds at fel | ree 


Thebeqmi Yleitsns sd blyow Isvers’ osod {soor yse_ 





















.On yee Bivow T A 
ezeds tent anaom taniT 0 


efce ed ton Diluow etsod wweq 1O esonsD sedw emts on 


Mi) 
rm 


.228q of /2 


| ye ostisvelv 2*rseo I A ar 
| -Of ,omit to boftieq |} rr 
| TO? ansilq twoy paltxu0d Q- ley : 
| SiIsaws ebam feed voy sved ,36916 seedy al motstoussenoo bes oF 
. Seigqosq Isuel yd eloenmnado sesds vd sbem sev edit To - br a 


[snognse of? ,teitarsbrenoo ofni Jsde mexss woy oveH les oa 


| : | 
Sser H at De 
| ad 
wt ssaony gor ~-- BT A i Vf (a 
| 7 r ; a ia csesi ) =e 
’ noleevoash Snioe fiesd a6 Si19nT .enel sect ,elennsrio gr +o 


s{bbim Jon sud’ifsoex I ,lennedd seooM GF tosqear dtiw HeL hs 
' 


| -afennsAD saev bas loc a 
) 
| boarve ised 27 neven voy : ic - 
| bslleveit [flow ylisivoisisa jeds,elennsdo dtiw ted3 es 
| elennade 
| sd? galid? 3’ nob I Bas of A 
. -0431617 Jedt dtiw o1telsyegnl blsow fotstsieqo ssmnve 

etetzam yo silqtioo & evaed I '*) 





| d€ eff to Of edd i:tuods voy ot Ais? oF tnsw T toads 
ob ,"sonsivent" met oft seu voy asaw .entisqiq dont 


‘ . 7 j 2 : 7 
ronim L[emzon genisps sonsbiveni an mist Bid? Sau voy 
a a 


‘ - a eve _ 
: ,9qig 5 0 3599 Sas ts98ew Ismron xo eaqtgq end nk Bor serd 


: arr ’ 
: : - - - 
a . td & OR eee 





ALLWEST REPORTING LTD. 20001 
fe Pri nRhy D2 - Ya: 


























Conmaiwet, tert ) eae lesa. (07. 7 1 aes | 
Minning “Chat Purcell) 
Cross-Exam by Lane 
or are you using it as insurance against a catastrophic 
event -- a larger, major break, when you use that term 
"insurance"? 
A the lactern,. fb just 
hestitated because you talked about normal small 


failures or normal wear and tear. There really aren't 


any normal small failures, I don't think, Miss Lane. 


QO So any break is considered 


to be a catastrophic event, is it? 


THE COMMISSIONER: It's 


considered ‘serious, isn't it? 


A Pardon me. 
@) It's considered serious. 
A Oh, a pinhole leak in 

a pipeline -- I wouldn't consider serious. It's 


something that has to be fixed. But, I was just saying 
it's really -- when you say the normal thing like it 
was an every day occurence. I just wanted to dispell 
that idea that it really isn't an every day occurrence 
EO have a minor hole ana pipeline. It"s unusual alec, 
but the insurance is against prolonged outage. 

MISS LANE: 

0) What kinds of events do 
you foresee causing a problem that you need this 
insurance against? 

A Well, Kiustorically, 
most failuresoriginate with man-made activities. Give 
the ignorance of the line being there and excavation 
or what-not going on around the line and that's the 
-- that's the most common cause of pipeline failures. 


Other things would be landslides, can take = 


| 
| 
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Cooper, Hollingshead, Williams, 


Minning, Clark, Purcell 
Cross-Exam by Lane 


Q Landslides in the Shallow 
Bay? 

A No, I -- 

Q Well, I'm talking about 


the two 36 inch pipes. I want to know what you're 
insuring against there. What kinds of things are 


you insuring it against there? 


A Any kind of operation 
or happening that took the pipeline out for a 
prolonged period. 
Q Do you foresee any non 
man-made? 
. A Pardon me. 
Q Do you foresee any non 


man-made forces interrupting or breaking the pipe? 

A Ony. that -- yes, that 
possibility, you know, always can happen. 

QO Well, you've indicated 
that these pipes are 200 feet apart. 

A Yes. 

0 What's to stop a 
catastrophic event breaking both of them? They're 
not very far apart. Is there any real insurance 
involved when you've got something of the magnitude 
that you say is required to break the pipe? It seems 
to me there's a likelihood of them both being broken 
is tairly weal. 

A Not if you take the 


case that I mentioned of a man-made situation that 
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7 ruptured the pipe. It would be difficult to see that 
| happening simultaneously to two lines 200 feet apart. 
| Q Dr. Hollingshead, on page 
4 | 2508 of the transcripts, you stated that there was no 
| possibility of an ice jam developing at points along 

a | the cross-delta route. Are you still of that opinion? 
ie Excuse, me, across -- in Shallow Bay? 

a) WITNESS HOLLINGSHEAD: Yes, 

4 I would -- I would say so. I think the evidence is 

at the evidence that we've collected and the observations 
Ze | we've made over the past three years and our advice 
il from Mr. Nuttall who is an expert in river ice 
Ae | mechanics, etc.; indicate that there's no real 

vi | possibility of a serious jam in Shallow Bay. 

re ll Q On page 19049, Mr. Peter 
aed Lewis said in evidence that he had flown over Shallow 
4 Bay and he did so during times when there were large 

oe | ice jams and he suggested that there could be scour rie 
7 associated with them, although he wasn't certain of 

+ the magnitude. Do you have anything to comment -- to 
say about that particular statement in light of your 
7] Opinion that there is no possibility of an ice jam? 

a) A Well, I would just say 

$4 that I'm not really sure how he's -- you know, how he's 
+4: defining ice jam or what he takes to be an ice jam. 

7 It seems to me that with the low relief in the vicinity 
. of Shallow Bay there that if they're even was any -- 
sat anything that resembled an ice jam, that the backup 

ce would flood the surrounding terrain and the associated 
30 


scour in the channels would be very minimal. 









: ” 2 qi 


i = 7 ‘ *' rye 
| wo Ae 
Bivow 31 seqta : 14 a GU 
wil Pisa TA oa ; ¥ 
-dxags 3482 008 gent! ows ot ylevoone3iumte t 1 


‘ 


sans eee oF reer - 
















| evsq no ,bsedapaiif[onk .x10 e) 





of @aw sted? tefd betate voy ,atqitoensry sd Yo 80aS - 





onels etntog ts priqolsveb mst ool as 160 ysilidiaeoq 
























; ; a 
= Snoiniao tsit to Iligea voy 614 .stu02 stleb-eeacis sz : i- 
vin 4 
Svea wollad& al «-— seocirss \oanm (Savoxe | 


,29Y -CATHSOMIUAZOH seauTiw 

esoneBive stig Anid? I .o2@ yse bluow I -- Blyuow ft 
enottavyyesdo edt bras betostios sv'sw teds sonsbivs saz 
eslivis wwo6 bas 2arsey eetlt geasq sdt sevo shsm ev" sw re 
soi tevizy at t1eaxs ms ei ofw Ilagzu .3M mox? 


[feox of 2@'ateds Jedd etectbrt +.098 eoinsdosem 


enemies Rss sees pense r= 
n 
bh 


.yse wolisda ni msf avofuse & 20 ytiltidleeog ic ote 
| i Fa rath: Ut 
ra%o cr i 4 : © LO f Spphaq ao 0 : i a ol 
| | . . bat Oe 
wollisi2 steve fwolt? bad ed geds sonebive ni’ bise"siwad | fe 
) ? ‘ By! 
. «sil stew etads netitw eomid praiuwbh of BIB sd base yea 43 
) | sige 
- » ae ; 1 BL = 
wooer od BSIyos sreit tesdy Seteopove sa Bas emer Sot 
‘ 
| $0) a bw LCs) t coe 
| iS aAristieD J’ Hesw of Apwodttisn .metle Adxiw betetroosaes \ fee 
| i Ae , a ; Vos MEW | 
Ot «= JnemmMoo OF pnidsyas evel voy od  .sbutinpsn saz =a 
oy 20 Shooesl at tnemetate wslwoLrtir6gG Seis Jyods ysa : 
\ 
| = od : ie | | ss 
mee Sof ms Qo yiilidieeog oa ai siedd gsdz mofiniaqo Le : 
ite Par pes 
3a Sault bivow 1 ,ilew A ts . 
; ‘ r ‘ | BS ih 
2's wot ,wont woy -~ e’ed won eivea Yisbax Jon m'T seazx | . 


-m6€ SOL mB sd oF sexXst so Jatiw tO MBE SDE Printtseb 
vitnioiv eit at Tailor wol eddy daiw Jsdz om ial amss2 ST 
~~ Ys 26w neve st'yedt 2f Jady sishs yaa welttads to 
quiosd ed: jadt ,mst sol ns baldmeaet teas pnidayne | | 


besjelooees ofy bas ofsixzs? pribawoxtwe add tet sone 
foe : 
nN 


-lsminim yrev od Bilvow olfannsd> sad cal OD 
' Z 
OL 
a 
ie Ae 





: - ee 
7 ; 7 ; 
7) a ? _ - 





ARLLWEST REPORTING L-TD. 20004 
Cooper, Hollingshead, Williams, 
Mimnang, Clark, Purcell] 

| Cross-FExam by Lane 

Dr. Cooper may be able to add something to that. 

| WITNESS COOPER: Miss Lane, I 

think there's maybe some confusion on the word "scour". 

When we talk about ice jams, there are two types of scou 


and I noticed in reading the transcripts that these are 


interchanged without a proper description. 


In one ca se it could be a scou 





| that's associated with a piece of ice goudg ing the bed. 


In another case it could be scour that results from 





the erosive forces of the floe that are flowing beneath 
the jam and because the jam in fact constricts the floe 
area, the velocity increases and the floe itself scours 
the bed. 

Now, in a situation like 
| at Point Separation which we talked about previously in 
the hearings, this latter type of scour due to the floe 


beneath the jam was considered to be a very serious 


| design consideration. In any type of jam you can get 





some goudging of the bed or the banks beside the jam. 


This goudging would be limited to several feet in depth, 





and then you get a rolling of the ice cake. 


With respect to the other 





type of scour, scour due to the floe underneath the jan, 
| in the delta area you cannot get serious scour dur to 

| this because it requires a jam that thickens, that force 
considerable buildup of water behind it, and high 


velocities underneath. Now, in the delta you'll get 


flow over top and around, before that wi 11 happen. 





Whereas, at Point Separation you've got very high banks. 


| 
| 
a 
—— Q So the’ scour that you say 
| 
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Cooper, Hollingshead, 29005 
Williams, Minning, 


Clark, Purcell 
Cross Exam by Lane 


does not occur, is the second, the floe scour? 
A Thats S Tight, and 71 could 
be the most serious if it could occur. 
Q Mr. Lewis was -- f've got 
Hue reference here, let me read it. The question was 


by Mr. Goudge: 


"What would your view be of the possibility though, 





of ice scour occuring at breakup in Shallow Bay? 
Answer : 
"I've flown over Shallow Bay at times when there 
were large ice jams in Shallow Bay, I think that 
there is certainly a very definite possibility 
that scour does occur. 
Now, I couldn't make any guess whatsoever on the magnitude 
of frequency of scour." | 


Now, that's the first kind of scour that you 


indicated , the ice scour. 
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tumbled underneath and constricted the floe area to 


20006 
Coqgpex, Hollingshead, Williams, 
Minning, Clark, Purcell 


Cross-Exam by Lane 
| 


A I believe that later in | 
the transcript a correction was made to the testimony | 
of both Lewis and Shearer, I believe, that they were | 
referring to ice scour. 


Q Well, the question asked 





him abeut ice scour, specifically. 

A Yes, I agree that in | 
Shallow Bay, you could, from an aerial reconaissance, | 
you could quite likely see what appeared to be alarge | 
jam in aerial extent. That is the ice floes would | 
come to a stop and would pile up behind, but you would | 


not see a jam that thickened where the ice floes 


any great extent. 
Q Well, ice scour, or 
goudging, is that not a possible threat to the pipe? | 
A No, 1 don’t think 2 
is, because we're talking about ice floes that are, oh | 
| 
in the order of three feet in diameter. They're not | 
going to be strong at that time, and you might get | 
ice scour of, oh three or four feet on the existing | 


bed or banks of the channel. Our work on the main 


portion of the Mackenzie River, upstream of the delta, | 
indicated that even when you have the strongest ice, | 
when it breaks up there, I believe six or seven feet | 
would be the maximum ice scour you could get. | 


Q There's a question I wish 


to ask you about that but I'm going to defer it for 
| 


THE COMMISSIONER: Well, would 
| 


a moment. 
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Ge eee Cooper, Hollingshead, Williams 
Minning, Clark, Purcell 
Cross-Exam by Lane | 


| 


this be a convenient time to adjourn, Miss Lane? 





ine) 


WW 
——— = = 


MISS LANE: Yes, it would. 
THE COMMISSIONER: Well, let's 
defer the question until tomorrow morning, and -- 9:30) 


| | 
in the morning? All right, we're adjourned until | 





923 0e-tnen. 


(PROCEEDINGS ADJOURNED AT 4:50 P.M.) 
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IN THE MATTER OF APPLICATIONS BY EACH OF Publicado” | 

(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS iH 

CROWN LANDS WITHIN THE YUKON TERRITORY AND 

THE NORTHWEST TERRITORIES, and 


(b) FOOTHILLS PIPE LINES LTD. FOR A RIGHT HOF-WAY. 
THAT MIGHT BE GRANTED ACROSS CROWN LANDS 
WITHIN THE. NORTHWEST TERRITORIES 
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IN THE MATTER OF THE SOCIAL, ENVIRONM =NTAL AND 
ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 
OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 
PROPOSED PIPELINE 


(Before the Honourable Mr. “‘gustice Berger, Commissioner) 
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Pro. Alastair Lucas for Canadian Arctic Resources 
Mr. Garth Evans Committee; 


Mr. Glen W. Bell and 
Mr. Gerry Sutton, for Northwest Territories 
Indian Brotherhood, and 
Metis Association of the 
Northwest Territories; 


Mr. John Bayly 
or 
Miss Leslie Lane 


and The Committee for 


Original Peoples Entitle- 
ment; 


Mr. Ron Veale and 


Mr. Allen Lueck for The Council tor the Yukon 


Indians; 


Mr. Carson H. Templeton, for Environment Protection 
Board; 
Mr. David Reesor for Northwest Territories 
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ities; 


Mr. Murray Sigler for Northwest Territories 
Chamber of Commerce. 


Mr, John Baliem, Q.C., for Producer Companys; 
Af 
7) Pf “f 
me |B 7 « 
¥Greres 





fou einuit Tapitisat of Canada, | 


| 
| 






Piet heer. é cs 7” | ‘ 
4 , £ “a4f ‘ irk ‘ bebed ay be hk , ‘ 
my heer , eet Tet ate A ea 


5 = ms £2 ood a a 
| Thadhrine yon. 


ie 


: -_ ea 
> iw a) aL _4 i te a! Ler Ge be 
—-\ . : ‘ mi a ‘ 


ee Mire y i os neu ese tf 


Y wise is SSA CI Le ee oe “hi 3P pte ah ie Fact 
F BAF Rare) as ; Md the, By Cie ele i 7 
; J 
: ; me 
= | : 
mia? ot yO tae Se 
. ‘hp - 
. ‘ ; ee 5 
oe) (19h kOGR CA caer 
i cal ae) 
m 7 : 4 ' 4 Hi 7 
ood seamatioase ey Bane 
i] ita re F + 4 ; 
\ 1 ame» 3! 
Ty 3 
’ £ ] ¢ 
ite 2 iy 


(hry. ee 4 a cP es 


a, pas 
7 -e) 7 - 
' Oo: *3O°Aea 
rs 
—_ 
x 
j y 
~~ 7 
ii? 
f 
! 
i] 














(ii) 


Te, Dis x Page 


OO eee 


WITNESSES FOR CANADIAN ARCTIC GAS PIPELINE LIMITED: 


Guy Leslie WILLIAMS 

HOvYG PURCEGL 

Garry Wood HOLLINGSHEAD 

Miss Gretchin V. MINNING 

Richard H. COOPER 

John Ivor CLARK 
- Cross-Examination by Miss Lane (cont) 20008 
- Cross-Examination by Mr. Goudge 20014 





—«« —_— —_— —- 


240) DITORA VATMAYAD AOD cate 







AMATAIIW ofleal yo: 
QAdHeDMILIGH BooW yxxzsd 
JUIUMIM .V ntdoseDdo. earM 
fa4OO9 .H basdo tH 

RHALID tovil ado 

2eiM vd colsenimsexd-aeot> - 
sM vd noljeninsx8-se2029 





| 


ALLWEST REPORTING L-TD 


fs RR 


KH 


WO 





ON 


a 


bh ee 
UN SS ee O 





= 
OV 








a fy rongeus 6” 20008 | 


Cooper, Hollingshead, Williams, | 
Minnuinig, Chark, Purcell, | 
Cross-Exam by Lane | 
Yellowknife, N.W.T. | 
March. LS., 9 26.. 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
THE COMMISSIONER: Well we will} 
come to order. Miss Lane, I think you were in the 
midst of a series of questions. 


MISS LANE: Yes sir. I 


understand Mr. Marshall wants to talk before TI do. | 





THE COMMISSIONER: Oh, right. 
MR. MARSHALL: Mr. Commissioner 
I thought I should just note that Miss Lane had the | 
distinction yesterday of carrying us to page 20,000 
in the transcript. I've canvassed counsel and it seems 
to be the unanimous view that it would be nice if Miss 
Lane would supply the appropriate refreshments to mark 


the occasion. I think she's agreed to do so. 


THE COMMISSIONER: Well, it's 





lucky it was Miss Lane who was on her feet when we 
reached that page. 

MR. MARSHALL: Lucky indeed 
for lis 2. 

GUY LESLIE WILLIAMS, 

GARRY WOOD HOLLINGSHEAD, 

RICHARD H. COOPER, 

GRETCHEN V. MINNING, 

JOHN IVOR CLARK, 

HOYT PURCELL, resumed 
CROSS-EXAMINATION BY MISS LANE: 

QO All right. Mr. Peter 


Lewis stated at page 19028 of the transcript that the 





west side of Shallow Bay is being cut back quite 


rapidly. Would any of you like to comment on that 
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statement? 

WITNESS HOLLINGSHEFAD: Well 
yes, that's right. We would agree with that. We've 
made some measurements which indicate that the bank 
is retreating at a rate in the order of 25 to 30 feet 
per year. 

O Are you taking any 
measures to deal with this problem on the west side? 

A Well, this would be part 
of the final design exercise. The preliminary design 
of the Shallow Bay crossing indicates that training 
works would be required. That is certainly one -- 

OF. iI*m sorry, 1 didn't 
understand. 

A That bank protection or 
channel training devices would be required to protect 
that portion of the pipeline. The alternative of 
course would be to extend the deep burial for greater 
distance into the bank at the west side of Shallow Bay. 

@) Mr. Williams, has the 
winter construction camp been moved to Tununuk Junction 
as well,as the move of the compressor station? 

WITNESS WILLIAMS: No. The 
winter construction camp is still at Middle -- at the 
work pad area around Middle Channel, Miss Lane. 

Q How much activity will be 
concentrated around Tununuk Junction? 

A Well, not too much at 
Tununuk Junction. There will be the work required to 


install the gravel pad for the compressor station that 
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is required I think in the™*third@operabing vyearv®@ “There 
wall be“the* construction of ah airstrip at that 


location. There will he valve shuttings where the 


twe'se-anch-lanes*come*inté thes" inch?line from Tacdclu. 


I would see the airstrip used to a minor extent during 
construction to bring in lagqht matérials £or’construc= 
trent -@But during the construction period, there's no 
large camp there. That's what you were meaning. 

@) Are you aware that the 
landsétose-to* funtinuk Junction is an area of historical 
Significance to the people of Tuk? There was a 
document filed with the Inquiry, "Proposed Land 
Freezes in the Tuktoyaktuk Area", which outlines the 
areas of historical siaqnificance to the people of Tuk 
that are in the area of Tununuk Junction. Have you 
been made aware that that is a sensitive area? 

A No, I haven't and that 
is Tununuk Junction rather’than Tununuk’ Point that 


you" rec => 


O L‘'m advasedtthat. at" 


a general area which encompasses all of that area. 

The exhibit is C=256. Mri ©Carter,'I have the Inquiry's 
exhibit here .- T° wasrn@tiable’to locate’ our copy.e°1 
understand that the concern is that you be aware that 
that is an area of concern and that not necessarily 
that anybody wants you to leave that specific spot, 

but that you're aware that -- of the sensitive areas 


in®the’ vicinity of ¢Tuntinuk Junction andoTununuk Point. 
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A Weld ,*Tanunuk’ vunetion 
is, I think, about nine miles -- at least nine miles 


north of Tununuk Point, Miss Lane, and to answer your 


question, I'm not familiar with this document. 


QO Except that now you are. 

A I'll sure make an effort 
tonread Wdk4 

@) How often will you require 


overland or water inspection trips to be done in the 


cross-delta route? 


A How often would we require 
overland and os oe 

0) Over water. 

A -- over water inspection 
of the cross-delta route. 

@) I'm sorry, I mean once 
the pipeline's built. 

A Yes. The primary 


inspection would be done with aircraft;if some problems 

were seen to be developing, a closer inspection would 

be made of those locations, and again, it would be 

bytaaeerartyY SLE42S the practice” in“the™south “to try 

to walk the line once a year. This would be pretty 

difficult on the cross-delta route, but not impossible 

with small boats to assist personnel across the mare gales 

But I wouldn't see an on-land -- driving on land in 

the summer months for inspection, Miss Lane, if some 

repair work is required, then that becomes a possibility. 
QO Would you expect to see 


the use’et HoveFreratt “or ’°A. iv" s? 
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A Yes, I would see that 
POESIDTLAty. 

@) Where will they be staged? 

A The plan shows such a 


vehicle stationed at Inuvik. 

Q And have any studies been 
done on their noise emmission effects on the environment 
birds, animals, that sort of thing, that you're aware 
on? | 

A I'm not aware of Arctic 
Gas doing such a study. 

QO On page 5419 of the 
transcripts, Mr. Hurd suggested that divers would be 
used, and underwater photography for maintenance of the 
pipe. Mr. Bayly earlier on suggested that in silty 
water, this photography would be impossible. How do 
you propose to do regular inspections and maintenance 
of the underwater portions of the pipe, at this point? 

A Well, again I think the 
major inspection of the larger crossings, the first 
step would be to monitor the bed with -- by soundings, 
particularly during the summer months to see if changes 
are taking place. If something is found that needs 
closer inspection, then that's when people equipped 
with diving apparatus would be brought in. I wouldn't 
see that cone as an annual activity to inspect the 
channel bottom -- the major channel bottoms with 
diving apparatus. 

QO So you feel that once 


the divers are brought in, in this circumstance, the 
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problem would already have been located? THey'd know 
where they were going? 

A Yes, I would see them 
brought in, if some potential problem was developing, 
for closer inspection. 

WITNESS HOLLINGSHEAD: I might 
just add one word to that. I don't know exactly what 
Mr. Hurd had in mind, but these crews who are in the 
business of inspecting submarine crossings, sub-channel 
crossings, are equipped with metal detectors which 
are effective to ten or -- through at least ten or 
fifteen feet of sediments, to assist them in their 
inspection. It's not strictly reliance on visual, 
visual inspection. 

Q My last question is 
directed to you Mr. Williams. You indicated in your 
discussions with Mr. Gibbs, that you would be hauling 
snow from lake surfaces. Is that correct? 

WITNESS WILLIAMS: Yes. 

0 You indicated that you 
didn't know the location of the water sources that you 
would be using, but can you indicate which lakes in 


the delta you propose to harvest snow from? 
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Cross-Exam by Goudge 

A No, 2 can’t, Miss Lane. 
There are numerous lakes there. There are, I think, 
a very small number of them that Dr. McCart's crew 
have looked at where he has concern for fish. These 
have been pointed out to us. Additional study will be 
required in that area. But, you know, if you look at 
the map, it is a very high percentage of water in the 
delta will be thereby a high percentage of ice covered 
area in the wintertime. The selection is great in that 
particular area and I wouldn't foresee a problem in 
avoiding the lakes where there is a potential problem 
with overwintering fish. 

on that is all the questions 
i have. 
CROSS-EXAMINATION BY MR. GOUDGE: 

Q Mr. Williams, I will be 
Starting With you, sir. You said, as I understood you 
in your evidence in chief that the cross delta route 
that we are particularly focusing on today really 
began with its proponent, Mr. Hemstock. As I understood 
you, that was essentially the genesis of the idea that 
you then examined as engineer. 

WITNESS WILLIAMS: A Yes, 
=p ae 

Q And his route was proposed 
I take it, given his experience as one that he felt 
with further examination might prove environmentally 
acceptable. 


A Yes, you would no doubt 
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Cross-Exam by Goudge 
want to discuss this further with Mr. Hemstock on the 
next panel but my understanding is that environmental 
information was beginning to come in from the producing 
companies working in that area at this time, and I think 
that was the basis of, perhaps of Mr. Hemstock's thought 
that this would be environmentally, could be environmen- 
tally acceptable routing. 

Q And you took the line 
that he tentatively proposed and examined it from the 
engineering feasibility point of view? 

A The way I recall it, Mr. 
Hemstock gave a rough location. We then went to maps 
and refined the location because of water crosssings and 
so forth and then studied that route. 

QO Yes, and the initial 
attraction to you from an engineer's point of view 
was that it was shorter and therefore substantially 
cheaper? 

A Yes, Sir. 

O In going from the general 
line that Mr. Hemstock proposed to your specific sheet 
drawings, you, I take it, made one particular change 
at the east end of the line to avoid two difficult 
river crossings. 

A Yes, sir. 


. - ae Phe: 
Q so that essentialty from 
etd , . 
the point of view of the engineering input to this, the 
two key criteria in locating the line that we have in 


the application today were the cost factor and perhaps 
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Coie . Newt py shied , Wi Lo bls: 
Minning, Clatms,cruLcel. 
Cross-Exam by Goudge 


the difficulty of river crossingsat the east end of the 


cross delta leq? 


A I would say that is correct. 


OQ The cost saving I 

understood you to say earlier was in the nature of 
180. or 90 million dollars? 

A Tuthinketheat.2Seright, 
Mr. Goudge. I haven't looked at it recently. It is 
inethat .order. 

O Now, your specific 
examination in terms of engineering feasibility, I take 
it, was directed to a relatively narrow strip across 
the delta as initially identified by Mr. Hemstock? 

A In, from an engineering 
aspect, yes. 

QO You have not, for example, 
canvassed in engineering terms a wide variety of 
alternatives that might theoretically be chosen to 
cross the delta? 

A Well, the channel crossing 
work, Mr. Goudge, did incorporate channel, bottom bed 
soundings for a considerable distance each side of the 
proposed. routing. 1, think you will see that in the 
reports that there is bed topography a substantial 
Gistance each side of the line that was selected. 

Q Can you give me a rough 
figure on considerable distance? That is, are you 
talking a matter of many miles or is it a matter of a 


few hundred feet? 


aus aT Oe 
eerd 
Laray BLD Ot 
epbuOD Vd maxtneRe: Lee 
4) ; ees r 
eit to ae +289 ota (76 epnkeaozo revix v9 wate 
ee ey 

















. 
' 


topsites si sed3 yse Blvuow IT A 
























I pnaivea teo09 oat ~- 


to emvtsa oft at esaw tolitse yee oF voy booserebay 


7° 
Sexsifob notiiim 08 so O8L | 
,Jdoixt et tedid xAaid? I A 
N 
ai g1 .vidnever ti ts batoat t'neved I .spbyod .1M 
4 
e 
4 .tobto Sent ai 
i } ian t 
oiiioesqa ywo0:yYy ,worn 9 ; 
; ee: ae 
; ois) I ,ytilidiess? paixsentpas to emied ai acijanimsxa | | 
PS 
#20106 Qiuse wor1rsa vyilevitsis1 s of begosiid esw 3! | 
Sdootemeh .IM yd bolttistaebt viletiteak as saish ont ear: 
¥ P wis 
i pnizesaipns ma mort .,nI . A 
| ez 
‘ -2ey ,toeqdes ( 
oi: 
slqmexo rol .Jon oved roy 0 
| a | vl 
to vteizsv obiw 6s emirst pniizoonipns af boeesvnss 
ot agaorio od vilsottetosdt tipim tadd? sovigsanzosis 
er 
i i aan 
{stleb eit eaor i 
Pats 
pareeot> Lennenio eds ,itlew A } 
i] iS = 
bed mottod ,lennsdo etsr0qzeont bib .spbyoD 11M ,atrow || 
; faoxs 
oft to ehie dose sornkteib sldsusbienod 6s 107 eprtSavuoe 
’ ad } 
re 
oft ni tedt+ ese [lklw woy Amtd? I .pnistuoxr beeoqorg — . 
a 
% [sitastedue 5 yiqstpoqos bed et sist teae ettoqex a 
.betosleae asw tad? enil ord to sbie doses sonssai6 
j | npvot & om evi roy re”) 1). , | ; 
| voy 318 ~e@l t6iIT Ssonsteth eldarehbienos pe Savers 
y 
he | wh 
i & to 19¢tsm 6 St ef ta eslim ynsem to 1933Em 5 omblist 


pas ae: 




















20017 

Cooper, Hallingshead, Williams 

Minning, Clark, Purcel 

Cross-Exam by Goudge 

WITNESS HOLLINGSHEAD: Could 
we say several miles? 

QO Several miles centred on 
the point that is on the proposal, I take it. 

A wes, (sir. 

QO Would that be true of 
the route you have chosen to cross Shallow Bay? 

A No, not in the case of 
Shallow Bay. 

Q Shallow Bay, for example, 
was, I take it, analyzed only within relatively narrower 
geographical constraints around the specific proposal 
you now have? 

A Most of the work in 
Shallow Bay has been confined pretty well to the vicinity 
of the line, yes. 

Q So; .that..waith the. excep- 
tion of the three other major channels, your investiga- 
tion in engineering terms is directed to the vicinity 
of the existing line? 


WITNESS WILLAIMS: With respect 


9) 
= 


tor detailed field work , suchas 


sappling,,and aerial crossing work. 
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Cooper, Hollinqskead, Williams, 
Mantis Cihark ora ErcehL. , 
Cross~-Fxam by Goudge 
That. 1s 
correct, Mr. Goudge, from a map aerial photography 
aspect, the examination covered a much larger area. 

O Ves, obviously in 
examining aerial photographs, you can, with one 
photograph examine a wider area. 

A Certainly. 

O There's no doubt though, 
that since your proposal at least, we have learned that 
there are other possible routes across the delta. 

call 
For example the Barry route, if I could’it that and 
the compromise route, if Iacan Cakbenhithat., *Yom'dragree 
with that proposition? 

A Yes, I'm sure if two 
separate engineers looked at the same proposition 
together simultaneously starting from scratch that it 
would be very unlikely that they would come up with the 
same route across there; probably close, but there 
would be variations. 

Q Well let me, given that 
we agree that alternative routes across the delta 
besides the one you analyzed in detail are possible, 
let me ask you to turn your attentson, to: themarry 
route and compare it to’the -- to your application 
route. As TI understood you, Mr. Williams in answer 
to’ Mr. Marshall several days ago, you said that one 
problem you as an engineer have with the Barry route 
ig thevdaffacultserossing an ther Langley Channel, area. 

A Yes, I said -- maybe I 


didn't say, but what I intended to say is from the 
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Ooch ey call P Woo inanhead, Willians, | 
PRIVY hie OC LOE x oy wee ee | 
Cross-Fxam by Goudge 
information that we have -- that we've examined -- 


downstream of the Barry route, that is at the twin | 





channek that we moved away from initially plus the 
work at the wider channel where the red route is now, 
that it would be our guess that the crossing of the 


southern extention of Langley Channel where Dr. Barry | 
proposed his route, that there would be a very difficult 


| 


| 


| 


crossing there. Now, we have no field information to 
go on at the specific site as shown on the map behind 
us here. 

O Yes ,evcou .-= 

A Bxtrapelating from what 


we know downstream from there, I would think that that 





would be a difficult crossing. | 


\ 


0 The nature of the difficul+ 
ty you suspect would be the depth of the river channel? | 

A Yes, [and the. -= 2f you 
check the configuration it's -- the river is a series 


of bends. There are no straight reaches in that 





immediate Ssréea, so you'd be forced £0 cross that ¢Channes | 
at a bend location where lateral migration is liable | 


LO OCCuYrs 


O An erosion problem? 
A Ves sir. 
O So that from an engineerinc 


point of View, using the Langley Channel. criteria -- 
criterion, I take it you prefer the prime route to the 
Barry route, on that criterion alone; dealing only with 
thate criterion: 


A Yes, and then that would 
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(a Yon) palo, Ihool inqshead, Williams, 
Miniiy y, *ClaAL kK, # Parcel» > | 
Cross-Exam by Goudge | 





based on very limited information. 


O Yes. 
A ==VMY*. ~Goudge: 
QO Now you point out, as I | 


understood you, one other factor that is relevant in 


engineering terms to this comparison and that is that 


the Barry route's crossing of Shallow Bay is shorter 
than your crossing? 

A Yes sir. 

Q I take it you would view 
that as an engineering advantage favoring the Barry 
route? | 


A Yes sir. | 
Q So we've now gotten one | 


disadvantage and one advantage. 


ae A Not necessarily offsetting 


one another. 


a 6, No, I appreciate that. 
| 


A*thira Tactor that IT understood you to’ refer to was 


| 
| 
| 
| 
| 
that the Shallow Bay crossing on the Barry route is 
shallower than the Shallow Bay crossing where you cross. 

A That iS our advise from 
Dr. Barry and I know no information to argue the point. 

Q Assuming that's correct, 
do you view that as an engineering advantage favoring 
your route or his route? 

A Dr. Barry's -- favoring 
Dr. Barry's route. 

O Yes. 

| 


THE COMMISSIONER: What was the 
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Cooper, Hollingshead, Pilliams, 


Pinas, Clark, Purcell, 
Cross-Fxam by Goudge 


the first one, the disadvantage of Barry's route? 


|H 


I_ missed that. 


MBs GOUDGE:,. I think, sir» Lt 


THE COMMISSIONER: Lice two 
to one in.favor of Barry but what's the one in favor 
of Williams? 

A That's the crossing of 
this channel here, Mr. Commissioner. 

Q Oh, yes, yes. 

A I have a feeling that it 
would be difficult, but it's just a.feeling, based. on 
the information we have downstream of that. 

THE COMMISSIONER: Thank you. 


SOTTY.,.+CaLey,.on. 


MR. GOUDGE: Well it's now 
two. to one in, favor of parry, Mr. Williams. One other 
rfactor which, =< 

THE COMMISSIONER: All the 
score is not necessarily to be weighed ~~ 

MR. GOUDGE: On the same 
hoard.,2.nO 61%. 


THE COMMISSIONER: No. 


MR. GOUDGE: I understand that. 


O One other factor which 
was pointed out by Mr. Hemstock but which perhaps you 
could comment on Mr. Williams is found at page 19750 
at the transcript and since you didn't say it, perhaps 


I can read it to you, because it appears to come down 
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Meni nin CLawi geurcel), 
Cross-Exam by Goudge 


| 
Cooper, Wollinqshead, Williams | 

| 
on your side, surprisingly enough. Mr. Hemstock says : 
that, there since the Barry route crosses areas with 
somewhat more relief, bank stabilization would be of 
greater concern. From an engineering point of view, 
i take fe thae is a counter on your ‘sidé, rather than 
br. Barney 3Si 

A Yes sir. 

0 Yes. Is bank stabilizatio 
a problem of general concern in any delta crossing 
your route or Dr. Barry's router 

A Yes sir. 

@) Yes. I take it there 
is not a substantial difference though when the bank 
stabilization problems of the ‘Barry route by comparison 
with your route? 

A JuUSt -—= 2 think what 

ould 
Mr. Hemstock says that there be more areas where bank 
stabilization would be required, and more difference 
in elevation between water level and ground level. 

OQ Yes. Now those are the 
four criteria that I understood you and your colleagues 
to apply to the Barry route. Let me come back to the 
first very briaertly. “hat 1S, the ditfticult crossing. 

A Fxcuse me, Mr. Goudge, 
but I think you missed the important one. 

Q I have no doubt I have. 
Perhaps you could tell me. 

A Thay 1s that. 1G" s, ten 
mileslonger. 


Q I see. Fair enough. 
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tet eg A Leeda Ee URL eet | 
Cross-Exam by Goudge 


Let me address 
One smait=point’ to" that, though." {take it you would 
acknowledge that the additional length is length 
probably not of twinned pipe, but of single 48 inch 
pipe? 

A Neo; 2 "dont chink so. 

QO it's hard to tell 
because Dr. Barry hasn't indicated where he would twin 
but if you assumed twinning across major channels and 
east of Shallow Bay, doesn't it appear on a quick look 
that the ten miles would be used up largely west of 


Shallow Bay and therefore wouldn't be twinned? 


A That's possible. That -- 
@) Tt "s. Likely, bsn’ t Lt? 
A No, that would require 


some study, I think Mr. Goudge, to see how far westerly 


that that twinning should be carried out. 


QO Well you know -- 

A We really haven't done 
u Bee 

O Yes, but you have no 


plans at the moment to twin your route to any extent 
west of Shallow Bay? 

A Tt's twinned to the 
west side of West Channel and -- 

QO Yes, and you have no 
reason to believe that-- 


MR. MARSHALL: Let him finish 


Cenpet . Tol ngehead. Wtacd Lams. 
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his answer. 


MR. GOUDGE: Sorry. 


A The main reason that we 
didnit extend the twinning on -- beyond that is that 
it's our belief that the -- that flooding does not 


occur to the same extent west of West Channel. Now 
down farther south in Dr. Barrys route, I don't know 
what the situation is there on the west side of Shallow 


Bay. 
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O You have no reason 
to pass an opinion as to whether it would be necessary 
EO twin further west on’ Dr. “Barry "Ss route"than- on 
your route? 

A I have no information 
to base an “opinion, no. 

QO Now let me come back to 
the first point that I mentioned very briefly, that's 
the difficult Langley Channel situation on the Barry 
route. Have you in any way examined the vicinity 
of the Barry route, at that point, to determine whether 
it would be feasible with some movement of the Barry 
route, to find a point where either there was no 
depth of channel problem, or no bend of channel problem. 

A Well, it's quite simple 
to look at the map and photographs Mr. Goudge, to answer 
your question with respect to bends, and as I said 
before, they're very difficult to avoid. 

QO How far would you have ta 
move the west end of the Barry route -- the east end, 
S0Iry, Olt thet barry route, to get out of that problem? 

A Werl, “Just "a “Quick” look, 
it would appear you'd have to go north to where the 
sOlid red tine, the prime ™oure, “crosses Langley Channel, 
or go farther south, and suffer additional major 
crossings of other channels. | 

QO Now finally, Mr. Williams, 
on this point, I think you or perhaps “Mr.” Hemstock 
indicated at page 19750 of the transcript, yes it was 


Mr. Hemstock that -- the Barry route is not very 
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dissimilar from a route proposed by Dr. Gunn to you 
people: “~Ts*that correct? 

A I've hear Mr. Hemstock 
say that, ‘yes: 

QO Yes. Was that a route 
that was proposed” to N.E.S. for examination in 
engineering terms? 

A Well, we had a meeting 
three or four weeks ago, Mr. Goudge, that Mr. Webb 
and Dr. GUnn, and-Mr.*Hemstock “were at; “and at *which 
the Barry route was discussed, and I'm sure at that 
Meeting’ *Dry" Gunn “said that that would -helov-his 
concerns. 

Q Yes; but 2 take it == 

A I don't recall seeing 
a-map that -Dr.*Gunn'gave’ to°NvE.sS on this subject?” Now 
it may have happened, but I don't recall seeing it. 

QO Yes, and over your 
association with the project, N.E.S. has not been 
engaged in the past in an examination of any Dr. Gunn 
route, so to speak. 

A THaL is Correct. From 
an engineering aspect, ves. 

QO Yes" sir.iVeand no Such 
route has been proposed to you by Arctic Gas for 
examination? 

A NG Sir. 

Q Now, aside from the Barry | 
route, there appear to be really two other players | 


besides your own on the scene. One-is the compromise | 
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route you've outlined, and one is the circum-delta 
route, which I take it has been formally dropped from 
your application in preference to the cross-delta route. 
Now let me ask you to keep those four routes in mind. 
THe application across the delta, the Barry route, 

the compromise route, and the circum-delta route. 

MR. MARSHALL: Just before 
Mr. Williams deals with that, Mr. Goudge, I think with 
the original prime route that Dr. Gunn describes as a 
circum-delta .route, Arctic Gas has opted in favour of 
the cross-delta route in preference to that. I think 
the position was that that circum-delta route, if you 
like, was left as an alternative. It's not the preferred 
route, 

MR. GOUDGE: Well it's a 
small matter sir, but my reading of the consolidation 
filing was that it was not a proposal of an alternative, 
that sAretic ,Gas.1Ssputting forward, but an application 
for a route change, and they are now saying as they 
did with. Fort Simpson, thiceis the route we want, we 
Gon so Want anyother. wvlt'= notvthe case. that iit's van 
alternative proposal. Now, that's a matter of forn, 
but if my -- 

ie  SCOMBT OS LON Ee’: is hobs tke be elt > 
you just say that? Or amI -- 

MR. MARSHALL: L think the 
difference is this. There were a number of alternatives 
that were considered and rejected as being unacceptable 
for various reasons. The circum-delta route, if we | 


San use Or. Gunn Satertig sr eiains an siternative inithe | 
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Cooper, Uollingshead, Williams, 

Mmixniwime) CGhank) Purcell] 
in the sense that Arctic Gas is satisfied that it can 
be. buidt == it's feasible to budiduit and at ean be 
built in an environmentally acceptable basis. In that 
sense, it remains as an alternative route. It's not 
the route of choice. 

THE COMMISSIONER: It bears 
the same relationship to the cross-delta route, as 
the interior route does tc the coastal, route. 

MRS GOUDGE s,s No sir, no sir, 
that sathe poimty la thank. » LE does snot. ..Now I'm. not 
sure what difference it makes, but to read from the 
applicant's own volume, at page 2 of the Consolidation | 


Filing, paragraph 2 says, 


"This third amendment to the application (a): confirms 


applicant's election to amend it's applications 
to adoet the cross-delta routing, which was 
filed as an alternative to its applications on 
August £5. ..1975 2" 

I take that to mean that the 
cross-delta route has advanceadin Status,;.to an 
amendment to the formal route, from the position of 
being an alternative. 

THE COMMISSIONER: Yes. 

MR. MARSHALL: That's okay. 
You Telco track solar, Mr. Goudge. 

MR. GOUDGE: Good, okay. EE 
you could keep the four in mind, Mr. Williams. 

WITNESS WILLIAMS: Tm just 
a little concerned about your terminology of the | 


compromise route. I don't think anyone was compromised 
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in selecting that alternative, Mrs 'Goudge.”’° Drv Barry 
came’ co ‘Our Officer and he said "that the-route "that he 
roughed ‘out on a map at this hearing that was circtlated 
was"done ina Nwrry;” and ‘atter he'd looked’ ateat @ little 
more he thought that maybe the shorter alternative 
would Tat’ the bial," trom his’ aspect. >“There’ was’ no 
coercion or compromise. 

Q T'm sure there wasn't 
Sir, and I wasn't attaching any significance to the 
use of the term"“compromise; I just had no other name 
role a ky ae 

THE? COMMISSIONER: To's  7u'st 
a line on the map. 

A Fine, very good. 

MR. MARSHALL: How about Barry 1l 
gnc Barry* 2s 

MR. GOUDGE: It's a string 

ona? freid)*+i* tink sire © Tf your could keeo those four 
routes in mind, Mr. Williams, let me ask you to see 
if “you Couid’ perform this task of rating them from the 
point of view of engineering difficulty, excluding the 
fatcror Of length." Excluding the comparison of length, 
which, I as a layman can make without your assistance, 
could you rate those routes in terms of engineering 
Gi FFecaLty+ 

MR. MARSHALL: Well, I think 
Mae“ Goudde, that you can't do that. | 

MR. GOUDGE: Well perhaps the 
witness) car tell me- atone’ can.  Ticant* do 1 and you 


can't either. 
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, 


MR. MARSHALL: You'll be out 
First Mr. Goudge, but it seems to me that the length 
of line that has to be installed by a spread.is an 
engineering consideration, and that's inherent to 
an engineering consideration of the four proposals. 
You have to decide what the magnitude of the task 
is, how many miles of pipe you have to put in. You 
can't divorcethe question of length of line. From an 
engineering consideration of the relevant merits and 
demerits of the four proposals. 

MR. HOLLINGWORTH: Mr. 


Commissioner, surely you can divorce the length from 


a a 


assessing the “ditrrculty im buytding the various 
routes that are suggested. 

MR. GOUDGE? "Give It a’ try, 
Mr. Williams. 

THE COMMISSIONER: Excuse 
me, Mr. Williams, before you do, Mr. Marshall objected, 
Mr. Hollingworth dismissed his objection. 

(LAUGHTER) 

MR. GOUDGE: I was satisfied 
with the results. 

THE COMMISSLONER: As I 
understand the objection it is that it is really 

the : 
impossible to segregate’ purely engineering considerations 
and rate these routes on such a footing. Was that the 
point? 

MR. MARSHALL: Well, he wanted 
an engineering rating of the four routes, but to 


ignore the question of length of the routes. And i 
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said, well that -- 

THE COMMISSIONER: Which is 
finaencrad . 

MR. MARSHALL: Well I say that 
Nas Vital “engineering implications. It gets to the 
question of how many spreads you're going to have to 
have to do them, and the length of assignment for each 
spread, and that gets to the question of productivity 
that can be achieved, and there are a number of factors. 

THE COMMISSIONER: Well, let 
me put it this way. Leaving financial considerations 
aside, which is Gasiest to build from an engineering 
point of view, if that's the question that -- 

MR. MARSHALL: I think that's 
a fair question, and it makes much more sense than 


the one that was suggested previously. 
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Cross-Exam by Goudge 

WITNFSS WILLIAMS: The main 
difficulty that I see in the analysis is to try to 
weigh a Mackenzie River crossing at Point Separation 
plus a Peel River crossing, against Shallow Bay, 
Reindeer, Langley Channel crossing. That is a little 
aqifficult. As Dr. Cooper pointed out yesterday, the 
Point Separation crossing is very diificult. If that 
were, if that aspect were ignored like length of route, 
Mr’. Goudge,” from a straight -- 2t is very difficult -- 
if you ignore the water crossings, the main route 
across the delta is pretty easy going in my opinion. 

As far as excavating the 
trench and its’ flat topography, it has quite a bit 
going for ut but 1: you throw in, the water, the numerous 
water crossings and it makes it substantially more 
G22 A CULE 

QO And balanced against 
that, 1 take it, is the very difficult Point Separation 
crossing on the circum-delta route, and the almost 
as difficult Peel River crossing on the same route? 

A I would put the Peel a 
fair bit farther down the scale than the Point Separation 
erossingd put 1e Us Still @ citficult crossing. 1 don't 
know -- maybe you could equate it to maybe the Langley 
Channel crossing in terms of difficulty. 

QO What do say to that, Dr. 
Cooper? 

WITNESS COOPER: A Well, 


I think we are talking about difficulty from an 
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Cross-Exam by Goudge 
engineering viewpoint and I think maybe you should 
separate this into difficulty from an engineering 
design viewpoint and difficulty from a construction 
viewpoint. When we talk about engineering design, and 
compare say the Point Separation crossing and the 
crossings within the delta, on one hand, we are looking 
at one set of problems. On another hand, on the other 
route, we are looking at a different set of problems. 

In both cases we can come 
up with a safe design and one may require more 

studies, more field data, but the end result is the same. 
Once you achieve these designs then you have got the 
engineering construction problems and I can't answer to 
those but I am sure that you know the construction may 
be more expensive for one crossing than in another. 

Q Well, you focused, Dr. 
Cooper, on river croSsings as probably the major 
criteria in the comparison between the four routes that 
I recited and Mr. Williams, you did as well, dealing only 
with engineering design which was the first subcategory 
you spoke of. How do you choose, which do you rank as 
more difficult in terms of coming up with the design -- 
the circum-delta route or the routes across the delta? 

A I can't make that ranking 
because I'm confident that we can come up with a safe 
design for any of them. 

Q I understood you to say that 
one of the options might require more research and field 


work and would therefore presumably be that much more 
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difficult than the other? Which one were you referring 

to? 

A No, Sir. I was referring 
there to Point Separation. Now, much of that work has 
been done. 

Q I see. 
A But three years ago, when 


the routing was there we recognized that there was 


a potential for an ice jam related scour problem and 


the means to design for such a problem were not available 


at that time. 


Q So in terms of engineering! 


design, you can't really choose between the routes 
because although initially the design for the Point 
Separation, Peel River crossing might have been more 
difficult, you are far. enough along that the scales 
are relatively equally balanced now. 

A That LS rpagnt. That us 
right. Now, there may be a difference in the number 
of engineering hours required to design one route as 
opposed to the other but I am certainly not prepared to 
give you an estimate on that at this time. 

Q Dr. Clark? (1 wonder if 
you would have any other major criteria of engineering 
difficulty to apply to the ranking that I asked for 
besides river crossings? 

WITNESS CLARK: A The 
cross—delta route has more unfrozen soil so one would 
have to say that the potential for frost heave is 


greater there, on the.same basis because there is more 
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Cross~Exam by Goudge 
unfrozen soil the potential for liquefaction’ is 
greater there. 

Both of these have been 
investigated to an intensity probably greater than 
anywhere else on the route and the results are fairly 
comforting. Particularly in liquefaction--- the problem 
we feel we have almost set behind us but we want some 
more testing before we do. 

The frost heave tests 
that we have done show a comparatively low shut-off 
pressure compared to what we find in many soils in the 
discontinous zones so that we don't see the frost heave 
problem as being great in that area but there is more 
unfrozen soil. 

Q Yes, So we now have as I 
understand it, three criteria of engineering comparison 
-- river crossings, potential for frost heave, potential 


tor-irqueraction, Is: that fair? 


A Yes, that is not an 
all inclusive list. Those are three we nave 
talked about -- 

O Are those the three major 
ones? 

A The potential for scour 


was the initial consideration. 

Q What about slope stability? 
fe"that’ an important ‘ersterion to ‘apply? 

A Yes, it is an important 


criteria. 
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Q Have I got a rairly 
complete catalogue now? 

A I would add drainage 
and erosion control and a consideration in the early 
stages of the -- in selecting our depth across Shallow 
Bay was the -- what we thought might be a potential 
to ice raft the pipe out of the ground. In other words, 
if the frost bulb couples with the frozen ground in the 
shallow water and if the entire ice sheet were to rise, 
we looked at the possibility of it lifting the pipe, so 
that was a consideration there that didn't occur 
in the other crossings. 

Q But you have dismissed 
it as something that won't happen, I take it? 

A The analysis that we 


have done indicate that it won't happen. 


2) Yes, so that is really 
not a criterion? 

A Not now, no. 

@ Now, Mr. Williams, coming 


back to you, is it fair to say that you focused on 
the river crossing comparison as the major one2 
WITNESS WILLIAMS: A Mr. 
Goudge, it seems to me that in doing an engineering 
analysis all these factors are taken into account, and 
the only meaningful end point that you reach is how 
much does it cost and this has been done with respect 
to the cross-delta prime route and the circum-delta 
route. All of these factors have been taken into 


account and in order to prepare a cost estimate that 
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Cross-Exam by Goudge 
is the only reasonable common denominator that you 
can €nd up with. Then, of course, that has. to be 
weighed against the environmental concerns. 

Q Yes, sir. In making the 
comparison in terms of the engineering criteria I have 
been talking about, is it fair to say that the comparison 
really breaks down to one between the circum-delta route 
and some cross-delta alternative, because there is not 
that much distinction in engineering terms between any 
of the cross-delta routes I have referred to? 

A If you ignore length, I 
think that is reasonable. 
pet Q The length difference is 
not nearly as substantial as between the three cross- 


delta alternatives I speak of and the circum-delta? 


A Prat) 2s .F len, 
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MRe»GOUDGE:»; IT notice. it's 
almost 11:00.,..s<Are,you.proposing..to.break? 

TBE COMMISSIONER: (O.K. 

(PROCEEDINGS ADJOURNED) 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. GOUDGE: If I can commence 
again -- 

THE COMMISSIONER: Yes, before 
you do, let me ask a couple of questions. Dr. Clark, 
going back to frost heave and related issues -- this 
has nothing to do with the delta, but it's a question 
that I wanted cleared up. On rereading your evidence 
and the evidence of other people, something came up 
that I think I missed. Is it true that even if you 
had no problem with permafrost, if there were no perma- 
frost anywhere north of 60, given the volumes you want 
to transmit through your 48 inch line and the pressure 
at which you're transmitting the gas, that you'd have 
to chill it anyway. That seemed to arise from something 


that you and your colleagues said and I want to make 


WITNESS CLARK:s .Maybe Mr. 
Purcell would be best to answer to that. My understand- 
ing was, that ,.£Or instance, with»the last pointe of 
chilled flow that we have now, that the decision is 
primarily a geotechnical one, that it wouldn't really 
affect throughput as to whether we move north or south 
of where we are, Significantly. But, insofar as the 
overall system is concerned, maybe Mr. Purcell could 


sure I understood you. 
comment on that. 
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WITNESS PURCELL: The pipeline 
Of this size and carrying the volumes of gas that it 
Woes, Nas to be treated a little bit. specially, It 
doesn't necessarily have to be chilled as we propose 
to do north of the 60th parallel, but some heat has to 
be taken out of the gas. If it's not, the temperatures 
just keep rising until they get out of sight. 

Q Yes. 

A So, south of the 60th 
parallel, we are proposing to take heat out of the gas 
at the compressor stations, but we do it by passing 
the gas through heat exchangers and blowing air through 
with fans. So that's a satisfactory technique, if 
there's no concern with permafrost. But, you're right, 
there does have to be some means of cooling the gas for 


the flows that we're trying to accomplish. 


OOK 
A In the absence of cooling, 
the flow would be -- the maximum flow you could put 


through the pipe would be less than 3 billion feet a 
day. So, it would be cut back to something just 
greater than half the capacity with cooling. 

Q Right. One question 
while you've got the microphone there. Yesterday or 
the day before, you told us about -- you told us that 
Arctic Gas was reconsidering the use of intermediate 
block valves. You said that that wasn't a matter of 
any great importance. I probably misunderstood you, 
but the decision to install intermediate block valves 


was designed, among other things I take it, to limit 
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Cooper, Mollingshead, Williams, | 


Minning, Clark; Purcell, 
Cross-Exam by Goudge 





the loss of gas from a rupture between compressor | 
stations. I take it that was one of the reasons at | 
least. ,<In,any-event,.why.-did.you say that it -- maybe 
you could deal with that first and, then, tell me why | 
you said it wasn't a matter of any great importance. 
A fh idopse thinkethal you | 
would put in valves simply to limit the amount of gas | 
that you lost because of a,rupture. The valves cost see! 
a hundred thousand dollars and the chances of a 
rupture are so low, that the potential savings is very 
small compared to the cost of the valves all the way 
down the pipeline. I was maybe being a little bit 
superficial in saying that it wasn't an important 
decision. I was thinking more in terms, I suppose, of 
the cost of the project that for-all. practical purposes | 


wouldn't be affected by whether or not there were valves} 


Although,,of course, it would be a cost but it's 





certainly not essential to the feasibility of the 
project or to the cost of transporting the gas. It's 
not an important decision, in. that. dont. 

Q Yes. Well, what's the 
principle reason for the intermediate block valves? 
To have greater control of the flow of gas? 

A No sir, they are something 
that are traditionally put in pipelines at the time 
of the -- at the time designs were worked up for this 
application, they were required by the National -- by 
the Canadian Standards Association Code. It required 
block valves at approximately 20 mile intervals, so 


we proposed to put one between each pair of compressor 


vei Dare, 2 sata, sonia 


| a7, te yd om -eaes. | 
"i waeT La. 
yosaezqnos noswted oe 5 mo" - 8p eeol eft | 
ata foe: 
+s Bnoesex oft Yo Bano dew Sadt i oiaa 3 bea 5 


ys 
(vie 
















4g 
































i, .  edyan <- 4% Jedd Ysa poy bEb ta eave yas at wd el * ae ad 
: yiw em ffoex sort Bie fortt Jes AIPw Tseh ‘biroe 2, “1 

| .ooaatiogmi tsexp yas 10 Is3gem 6 J'resw +t bine yoy ie - 
7 | voy ssd¢ anida 3‘ nob ft ft 


sen to Yatoms et? Fimtf oe Ylqmia gevlev ak Juq Bliuow 


| 

| 

fave teoo esvisv eiT .aetedquit & to savsged Jeol voy tsd3 

| 5 to aeacnsds et’ bas ersilob basevods beziood 5 
vsev <li apnives Isitdnstoq edt Jsas ,wol o8 SI8 SIUsauUy 


‘sw aft [fe eavisv adit to teoo siz of Barsgqmoo Ilene 

jird algtil gs pated edysm asw { .anifeqiq-ea2 awod 
catitcqmt os t'mesw ti sadd potyea at Ietotiiequve 

| to \seoqava IT .eemet ak stom patdaiad bse I ,foizicab 
| ssaoaniia Ienijoaxq Ife 1037 tadd¢ tostetg siz Jo Jeon oz 
420visy staw ei9id Jon 20 a1sijsiw yd bedoeita ed 2*nbivow 
"an 3 s60 5 ef Blyow Jf ,eamos to ,dpyonitiéA 


. wit Yo VatIidiaset edt o3 I[stinezes Jon yintssxeo . 


: . an 

| 2'31. weap sdd putiteogaensts FO teaos SAF OF IO Poa( Ord el a 
4 ; i ¢ : 
. .Sdeil gedit at Aoteiosb tas2I7oaGM. AA ton c : 
) , 
| ediy a’ tsi ,ileWw ,.aes¥ 9, | => : 
} / - 7 
- ’ ' ° ® a ad * ss _ : a 
) reavisv Moof{d stsrbemrsial eft 202 noesst Siqtonitg . 
; 
; 2 
) Sesp to wold edt Io lozdaoo tedse7p event oT . 
: . . 
oanenan ate youd? .xfla oF A 
| omit off 38 aentlegiq af tuq Yilsnotsibe13 sis Jan? 
+ ‘ 2 " ¢ Ay " \ A, Be y 

: . atid 103 qu bettew stew aitpieseb emis eft 36 --= eazy io 


yd -- Isnotzen ott vd botiupes siew yeds adiaasi Tyas 
| horiuper 42 .eheD mokss tnoeaAé aSsemigse ed 

















f Peboe Cah: 20041 
cicoaiie Cooper, Hollingshead, Williams, 
Minning,..Clarks Purcell ,. 
Cross-Exam by Goudge 
stations. I think that more modern design now is 
gettina away from them because they are not really 
very useful for normal operating circumstances and they +- 
Q That's why I -- every 
time I think of a reason why you've got them there, 
you-vtell me 1 doesn t apply. “Carry on. Don't Jet 
me interrupt you. 
A Sir, the code now is 
Silent on the use of block valves and the option is 
open to Arctic Gas to remove them from the plan. All 
I was saying to Mr. Gibbs was that the decision hasn't 
been made and I personally don't feel that it has to 
be made today. 
Q Yes. 
A If you feel strongly | 
about it, well we could, I think, look at it and 
advise you. | 
Q No, I don't feel strongly 
about it. I just wanted to know why you said it wasn't 
important because earlier on in these proceedings, 
it seemed to me they had been regarded as something 
that was an integral part of the whole scheme and so 
when it was felt that they could be forgotten without 
anyone missing them, I just wanted to know why. 
A It happened to be one 
of the few differences between the Foothills and the 
Arctic Gas scheme and it might have been discussed a 
Little bit ovt of proportion to it's importance for 
that reason. 


THE COMMISSIONER: 
RL erent. ORs Weds, 






1. “shoot 


la Re ae it 
Isom , 178 
apbyo0 


i et wou nptaeh mrehom oben s tants inka T 









307 > 











. ™ 
“" iss. 


- monn 


ylisex Yon 918 yor? cansbed “insdt more! 
yor? Das soonssemuoxto phisateae lemon y x08 tuNou ala! 


! 


yteve -- I ydw e' sent 0 ay 
.orad? mort top ov' voy ydw noeses 5 To Adidsy F emt 
‘rod .fo yrs) .ylaqs J'nesob tf om ifes voy 


voy Jquatssal om 


ei won sboo en? .1rL2 A 


alt notiqo edt bas aevisv xoold to san oft no tuetle 


oo & 


.n6iq eft mort meds evomet oF 259 SIFSIA OF Neqo 


teen noOtatnoeb eft tedt+ asw eddtd .1M of pmiyee esw I 


eed +i Jsdd leat s*noS vilsnoeieg fF Ons beam need | Spat 
| ; - [es 
e | Ef CS ren 
|, ¥sbos ebsm sd ha 58 
1g 
ay C . ah ae 
ag: 7 Nate c 
ef coe 
vipnei3s fest voy Fi A | any ae 
| | cn] ; ye 
bas ¢¢ 4e Aool .antds 1 ,bivod aw [fow ,t1 Juods te 
Ya 
.uoy seivbs -4 feat aad 
1 1 ’ el ae, 
yfiono1te [est 2*n0b I ,ou 0 : 
ae : ; | ext E 
j'nasw 3t Blee poy vdw wond of Bssasw Jeuc tf s3s stiods 4 
| . ; 0¢: ee 
apatbesootg gaedt ai no tz9eilise sedsoed jastrogml - 
| if- - 
ptittemos es bobispa:x need bed ysns om oF bemese ti / a, 
ss 


os bas omerice sfodw edt to #48a Ietpsint As ‘esw teds 
4uortiw mettoptot ed Blioo yeds jisdz tist asw +I nordw 
.vidw wont ot betasw seut I ,med2 paiaeim SMOYAs. 

sfo ed ot bensqqed JIT A 
ef+ bas ellidtoot odd nééwied esnae1stiib west siz to 


beeeloetb aséd evsd Sdpim 31 bas emenoe asd bigots 


5 

: : tot sonsiroamt 2'4i 0% notsxoqgotq Yo 4uo Ska elssil | 
7, :ANMOLSSIMMOD AHT 

ai ,tfew .4.0 .tipta ILA 




















20042 


Cooper, tollingsheasg, wittitnames, 
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thank you. 





A Yes sir. 

MRE GOUDGE: @* Mrs Purcel?y , 
before you put the microphone back, what is the cost 
saving? What would it be by removing the intermediate 
block valves from the system? 


A It would be something 





less than $10 million I believe. 

0) Just less. It is in 
that area, is it? 

A Yes, something like that. 
I don't have an exact number. 

0 Now, let me return to 
where I was before the break. Dr. Hollingshead, you 
said yesterday in answer to the Commissioner that 
Point Separation wWaS a most difficult crossing and I 


understood you to feel that trading it for the four 





crossingtof the cross-delta route was not a bad trade. 
Is that a fair summation of your position? 

WITNESS HOLLINGSHEAD: Iden” ec 
EHAYNKOeL d really like to get trapped into putting 
numbers on the tradeoff. It probably is the singlemost 
difficult crossing that we've looked in the system. 
YOu"Gergot@to pat’ the pééPtonvtop ofthat and-so you're 
two majors against maybe four majors -- so called majors 
-- on the cross-delta, but they're not the same 
magnitude of individual problem. So I don't that I 


should have probably accepted the ratio so easily maybe. 
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Cooper, Hollingshead, Williams 

Milining, Clark, puree! | 

Cross-Exam by Goudge 

QO Litake “it wore, Comper, 
you would agree that the Point Separation crossing is 
the most difficult crossing that this project has had 
to deal with? 

WITNESS COOPER: A Yes, 

I think put in those terms that this project has had 
to deal with, it certainly is. However, I think at 
the current state of our ability to deal with nha Melake he 
it can be dealt with, with the same level of confidence 
as could any other crossing. 

I think the difference 
possibly in an assessment I might make of these matters 
and an assessment Dr. Hollingshead might make is I am 
not looking at the construction problems, I am looking 
at the design problems. 

Q The major focus of your 
concern as the design at the crossing is the ice scour 
problem? 

A Yes, ice jam related scour 


problems. 


Q Mr. Hollingshead, the other 


crossing that you tacked on top of the Point Sevaration 
crossing.was the Peel crossing, I take it while you feel 
jt 1S a cir rticult orossing,.1¢ LS Mot of the same 
order of magnitude perhaps as the Point Separation 


crossing? 


WITNESS HOLLINGSHEAD: A Well, 


I don't think I described it as a difficult crossing. 


I think we have called it a major crossing and that 










| "40009 at sah 7 Dy 
sacs wi, i" “4 


r i" ak pataaoxs fi Ae ps bin 
bad eer) Sostorg elds gar painsece >is 
i > is A shinny Siitkw « 



























,asy A #sAaqI00D BeauTIw . a : >is “ee a 
deri ead tpatozd aidd tect emret seods mk tug its z 
+e sxntdt I .tovewoH .at yintetren, si ,deiw tseb oF 
ted? .2i datiw [seb o¢ ystlide wo to etsde tnesiv9 orl 
eonshitnoo to Level omse oft dtiw dgiw tiseb sd map tt 
| »pnaiezoto xz9sdto yrs Bbilvoo 26 
Sone1stiib edt Anids I é 
etesjsm eeedt to oAlnm 3dpim I, tnemeeseas ne at yidizeog 
ms I ad eteam tdpim besdapaifioh ,.20 taemeseees: ns bas 
prixzcol ms I. ,ameldorq mottoustanoo sdz 3s patsoot ton 
-ameldorg apiasbh eft 36 
tuoy To .avool zofsm art 0 . 

xyope aot adt ai paieeoxp oft 3s, npiseb edt ss czepneo 
Tmeldoxzq 

wove betslex mst. eni ,eeY A 
, »emeldorq 

yorlzo. eit ,bsedepntlion, .2m 9 
noijsiscs2 taiodl aft to qot ao betcss. yoy t6f3) paieroxrp 
tse? yoy alidw ti edet I, onteaazo Leet edt. 2aaw pnieeors 
| 


| oms2 oft to ton ad ti, 4 pnieeoro Hiyodttib 6 eb ai 
| noitexegs2.taio? eft e6 aqsdiee shudtapsm to xsbx0 


 \ttew . A» sQASHZOMIdJON 2eauTIW 


"i 
ic tedt bas pateaqro oP. 5 3t St teig pings . 
> - 





-_ 





aos. 20044 
Cooper, Uollingshead, Williams 


Mining, Clark. Parcel.) 

Cross-Exam by Goudge 
really relates I guess more to the construction aspect 
of construction costs rather than to the design. 

QO Well, it was one of the 
three or four crossings that you proposed on the 
original application to twin? 

A iihake Dearie ht, sir. 

0 And I take that to indicate 
that you felt it posed some risk at least to the project? 


A There is always some risk. 


Everywhere in the system the rationale for the twinning 


at those major crossings was really a question of how long 


the crossings might be out of service if you got a break 
there and the duration at the Peel would be probably the 
same order of weeks as at Point Separation. You have 


a period of spring breakup in which it is very difficult 


to do much work on a major river and if something happens 


at that time of year, you would..simply, be out of service 
for an extended period of time. 

Q Mr. Williams, one of the 
other things you discussed with Dr. Barry was the use 
of DEW Line site locations and I understood from your 
evidence in answer to Mr. Marshall that one of your 
concerns with using DEWrine station.locations was the 
related problem of crossing the wide fang of the North 
Slope rivers near the coast? 

WITNESS WILLIAMS: A Yes, 
and that would be based on shifting the route =O 
northerly, towards the coast, Mr. Goudge. Of course, 
there ae alternative of running laterals from the 


present location to the sites and back again which 
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is very costly. 
QO I was coming to that. 
That is an alternative MOCREP Concrete Ls cost. 
A The hydraulic balance 
would certainly be upset I am sure and Mr. Purcell 
might be able to speak to that, Mr. Goudge. Dr. Barry 
made the point that the compressor stations were 
spaced at about 50 miles and likewise the DEW Line sites 
were at the about 50 mile spacing. I think he said that, 
but I don't know if Mr. Purcell has looked at the 
hydraulic problems but maybe he can say something. 
QO Well; Mr. Purcell, Jet 
me ask you initially from the hydraulic point of view 
there is no difficulty about having a compressor station 
off the main line, connected to the main line by a 
lateral? That can be done? 
WITNESS PURCELL: A itp 
can be done but it is certainly more costly. 
QO Yes. 
A The pressure drop 
through the pipe 1s @ function of its length. 


3) Yes. 


A It would add to the pressure 


drop, add to the fuel consumption, add to the size of 
the compressor stations. 

Q Have you made any exami- 
nation of in even general terms, the feasibility of 
using Mr. Williams' suggestion to run laterals to 


compressor stations located on DEW Line sites? 
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Cooper, Hollingshead, Williams. 

Minning, Clark, Purcell 

Cross-Exam by Goudge 

A No, sir, we have not 
studied it. 

Q Mr. Williams, dealing 
with the other option that would be available with Dr. 
Barry's suggestion, what is the engineering problem 
associated with the crossing of the wide fans on the 
North Slope rivers? 

WITNESS WILLIAMS: A Well, 
with the braided rivers, the potential is always there 
that the channels can move so the way that that would 
have to be overcome would be either have deep burial 
across the full width of the fan or install training 
structures. That is the major problem. 

The other is the actual 
construction across the fan, just the physical width 
and the uneveness of the topography because of the 
braids then makes construction a little more difficult 
on a per mile basis. 

@) In some cases though, for 
example with the Malcolm River, you are planning to 


cross part of the fan with your route as proposed? 


A That esr connect, the alter+ 


native there, Mr. Goudge, is to go farther south and 
then you get into some very rough topography. You get 
into the foothills of the Richardson Mountains and in 
that case we weighed those two considerations and 
decided that crossing the shorter section of the fan 
was more advantageous than going into the foothills of 


the Richardsons. 
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Cooper, Hollingshead, Williams 

Manning, OCilark Peorncel 1 

Cross-Exam by Goudge 

QO Yes, but there is nothing 
about crossing that kind of fan that creates an absolute 
impediment. It simply creates the problem of the 
moving channel that you spoke of. 

A That is correct. 

QO Mr. Williams, let me 
come to Shallow Bay in particular and deal first with 
the problem that Miss Lane addressed to you, that of 
the erosion at the west side of Shallow Bay. Your 
material, I think, says that the erosion at the west 
side of Shallow Bay where you propose to have your 
pipe coming up out of Shallow Bay is in the area of 
500 feet over 20 years. Perhaps, Dr. Hollingshead, 
you can address yourself to that. 

WITNESS: HOLLINGSHEAD::« A’ aes 
tarthankt Dre tise probably=squoteds correctly. 

@) Yes and wouldn't you agree 
that that order of magnitude probably surpasses the 
erosion anywhere else on the north coast from Alaska 


through the end of the Tuk Peninsula? 


A Tidon?e teknow dhatig could 
say that. | I haven't studied the north: coast, from 
Tals ova wiki nhhos eS 

@) Drarcooper jwcan you comment 


on the proposition I put? 
WLTNESSsCOOPERsT aA No, 
i haven't studied) iti »daihave: readhDm Lewis's 
testimony but I can't recall what he stated on that. 


Q We livolhistiadvice tocas: ls 
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Cooper, Hollingshead, Williams 

Minning;, —Glark, Geumcel 1 

Cross-Exam by Goudge 
that it is of that order of magnitude but if you can't 
comment, I can't ask you any more about that. Let me 
ask you though, Dr. Hollingshead, you said this morning 
that you felt that that erosion had taken place -- I 
think you Said in the order of 25 to 30 feet a year. 

Der iat ‘COPmmeckh: 

WITNESS HOLLINGSHEAD: A 
We have had a look at the earlier topography which we 
did not have available at the time that report was 
written, and if you look at it over a greater span of 
time the annual average is somewhat greater than what 
we quoted in that report and it is probably in the order 
of 30 feet, which if you want to put some other 
interpretation on it, it may be receding at a lower 
rate in more recent times. It was probably going faster 
than that between 1930 and 1945. 

Q Do you know whether the 
erosion has taken place on a regular basis or has it 
occurred in big chunks? 

A Well, I suspect a lot of 
it is a result of the number of lakes which are in the 
vicinity of the shoreline there and certainly when the 
coast line, shoreline recedes and intercepts a couple 
of ponds or lake bodies then you are left with a sort 
of a peninsula and that is going to erode rather rapidly | 
so from, in that sense, it is somewhat irregular. You | 
could go through a period of years, I suppose when it 
would be relatively minimal and then you are going to 


break through a spot and maybe it broke through a couple 
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Cooper, Hollingshead, Williams 
Mirnying, Clark 7 sPurcell 
Cross-Exam by Goudge 
of former lakes and the rate would increase for a 
period of time. 
On the other hand, there 
is not as I understand it, there is not massive 
ground ice in there and so the other mechanism if you 
like the straight thermal niching of the coast line 
forgetting about the presence of the ponds and lakes, 
would probably tend to be a relatively uniform rate 
over the years, subject presumably to the same wave 


action from year to year and essentially the same 


ground ice conditions. 
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Cooper, Wollingshoad, 
Maiiuiigigy, 
Cross-Fxam by Goudde 


QO 


Whetner toe SCO Teer that 
Om tne basis Of wave 
rate: oF 


regular erosion or 


might imply an irreqular 

A 

surges would -- I wouldn't 

higher possibilities. 

more likely. / T thank “that 

years 

20 twenty odd has probably 
wave action. 

QO 


Had you finished sir? 


Q 
this presents a problem to 
the pipeline has a life of 
with another 
is either 
pipe wili be 


exposed. 


and disagree. I'd 


statement and I disagree that 


QO 
A 


See it as a problem. 


due to storm surges which 


Rohs ge 


rank that as one of the 
T think the two I mentioned are 


the 500 Geet Ras in. the Last | 


20 years, 


cet hack or the erosion 


agree with 


CemratT Ls, 
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Williams, | 


Lelatt hp Ube toes kL, 


But you can't really tell 


! 
| 
occurred, occurred really | 
| 
| 
| 


action erosion which would imply a 


i, oon st think the storm 





baen more 3 function wr the 


| 
Now, there's -- sorry. 
| 


| 
Yes). .. Giiike CO: | 


There's no doubt that 


you in the sense that if | 


you may be faced 


500 feet of erosion and unless the pipe 


| 

| 

76 Controlled, “the | 
| 


Well, I'd have to agree 
thie latter part of your 
it's a problem. 

ae ae 

it. 6 no = we do ot 


the sag bend in the 


pipe 16 either.going wo have to be set back a sufficient | 


| 


distance to accomodate that bank retreat or channel 


* 


training works will be to be implemented. 


O 


Yes, and as .dbetween those, 
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Cooper, Hallingshead, Williams, 


NanmiagasC lark pyuPuecell, 
Cross-Fxam by Goudge 


vou've chosen the erosion control mechanism rather than 


+he setback mechanism. 
A T believe those words 
EFEPOrt 
are in the preliminary that that is -- the problem is 


stated there and that is pointed out as one possibility. 


“rviously, the design is incomplete in that sense, at 
this stage. My feeling right now is that it may well 


be cheaper to set back the saq point an adequate dis- 


tance. That 16, something on ‘the order cf 1,000 er .12,0 


feet. That may well be cheaper in the final analysis 
than instituting bank protective measures. 

O It would also be more 
reliable, wouldn't it? Once you get the pipe back a 
thousand or 1200 feet, given the last 20 years of 


experience, you've got 50 years protection. 


A That's right on the hasis 


of the rates that we've estimated from the photography, 


certainly you'd be several decades before you'd have 


mach concern. 


QO There may well be problems 


with going the other route. that is, the bank protec- 
tion route in this sense; that bank protection at 
the point where the pipe comes out of Shallow Bay may 
leave a promontory when erosion takes place beside the 
protected area? 

A I'm not sure what you 
mean by a "promontory" but I don't think that that's 
necessarily so, no. 


@) Let me ask you this. 


Do you have a general idea of the length of shoreline 
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Cooper, Nollingshead, Williams, 


Mimiaiiy , iba wk... erases t dy 
Cross-Exam by Goudge 


over which this 500 feet of erosion took place? Was it 
over a large length, or was it just over the narrow 
area where your pipe comes out? 

A We're talking about some- 
thing in the order of a mile; five, six, seven 
thousand feet. 

@) Yes. So that if, unless 
you propose to protect that entire strip,if you decide 
to go the erosion control route, you're going to have 
a narrow protected area within that mile with the rest 
of the mile continuing to erode. 

A Well, I can assure you, 

I don't that our designs would lead us to simply 

; /jfeet 
protecting the 2: orethree hundred that the pipelines 
are occupying and that would not be the answer, 
certainly. 

Q So bf you go=- 

A If we were -- If we 
were seriously thinking of adopting that approach, we 
woulda be log@king at that entire chunk of the coast- 
line which is probably in the order of seven thousand 
feet. 

0) So the options are on the 
one hand a_ set back of 1200 feet in the sag bend and 
on the other hand, bank protection covering the full 
seven thousand feet of rapidly eroding shore? 

A Yes sir, I think those are 
the options that I see right now. 

Q And your choice to 


recommend to your client is the setback technique? 
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Ug oh 3 a fe hci! il duysheac , Wil l 4 ams ’ 


Minning? Clark, "Purcell, 
Cross-Fxam by Goudge 


A Without the benefit 
of having any -~ done any detailed calculations or 
talking to the costing people, my guess is, right now, 
it would be cheaper to setback the sag bends in the 
order of a thousand feet from the shoreline. 

Q Dr. Cooper, do you have 
any comment on those two techniques or is that side 
Out —-= 16° that Outside your area of attention? 

WITNESS COOPER: Jt is a bit 
outside my area of expertise, so I have no comments. 

Q Dealing with the -- 

Ohne More aspect of it, Dr. Hollingshead, what -=- have 
you given any thought to the type of erosion control 
device that -- device that might be used over the seven 
thousand foot strip that you'd be protecting? 

WITNESS HOLLINGSHEAD: Well, 
I think one possibility certainly would be a gabion 
type structure. 

MR. HOLLINGWORTH: Sorry, 
what gid you- Say, sir? 

A Weil, it’s called a 
gabion revetment, if you like. G-A-B-I-O-N. That's 
a system of linked packages, if you like, in which you 
-- which you fill with gravel size material -- gravel 
and cobble size material and then place along the 
shoreline as a revetment. Dr. Clark has had some 
experience, I think, in these sort of revetments. He 
may have some other possibilities, but that would be 


one, certainly. 


@) Dr. Clark, can you suggest 
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Cooper, Tollinaqshead, Williams, 
Tiare, EG hoek . Percy 
Cross-Exam by Goudge 





any OLner type Of Erosion’ control wmeviees tthaveyeu 
have considered for this? 
WITNESS CLARK: Well, the 
gabion is a pretty obvious one in that there would 
be quite a bit of gravel there at the work pad. Another 


alternative is riprap which would probably be quarried 





and it would have to be designed to resist the wave 


action. We haven't looked at the sizing that might | 
be required. So, it would be an economic analysis 
to determine whether it's better to use gabions or 
better "to®use atdumped wiprap. 

O Yes. Would you agree | 
with Dr. Hollingshead that*the’ preferable technique 
is the setback technique? 

MR. MARSHALL: Well, he hasn't 
said that. He said that's just a guess. He hasn't 
worked out the figures. There's a lot of calculations | 
woulda do HHEGELE, -Mr.YGoudgegteltdon't think they can | 
Carry you beyond that. | 

MR. GOUDGE: Which do you | 
prefer, Dri icwagk? | 

A Well, another alternative 
that I would certainly like to have a much more detailed 
lookiat is thee combination of the two systems. As 
Hee Hollingshead! pointed out; it is eroding ata 
decreasing rate. We could perhaps look at the feasibili 
ty of a setback of around 5 or 600 feet monitoring over 
the next ten or 15 years and then, 1f necessary, put 
in the erosion control or bank protection measures and 


that may prove to be the more economical one. 
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eooper, Hollangshead, Wi Saems 
MEME ies Clank . Pirie rt 
Cross-Exam by Goudge 


O T take it in connection 


with your use of borrow materials, there has been no 


inclusion in your estimates of the need for 7,000 feet 


of coastline protection. 


A The work pad is there and 


there's a great deal of borrow material there. We 


haven't balanceithe two, so I'm not -- I can't say for 


certain if there's enough in the work pad that could 


be spread to provide the protection. 


QO Would that mostly be 


too fine a material to use for erosion control? 


A Lf-re were oravel, it 


would be suitable if it were put in the gabion 


baskets. 


Q I see. Beyond though, 


the material required for the work pad at that site 


you've made no additional allowance in your borrow 


material numbers for bank protection there? 


A No, we haven't Mr. Goudae. 


fe) Mr. Hollingshead, let 


me deal with one second aspect of Shallow Bay and 


that is he areatune er the’ bed'dn Shallow Bay” Dr. 


Lewis, when he gave evidence before the Inouiry in 


Inuvik,; if 1 can paraphrase ‘nmim™¥accturately, “I “thimk 


gave us to understand that the bed under Shallow Bay 


is a very mobile bed. 


description? 


Would you agree with that 


t 
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Cooper, Hollingshead, Williams, 
Minning, Clark, Prucell 
Cross-Exam by Goudge 
MR. MARSHALL: I'm sorry, you'ye 
lost me, Mr. Goudge. Do you have reference in the 
Lranscripr, Of something, so that I could attempt to 
Follow this? I thought Mobile Bay was in the Gulf 
of Mexico? 
MR. GOUDGE: Page 19047 of 
the transcript, Dr. Lewis said this; 
"There's a tremendous amount of sediment being 
brought into Shallow Bay from the channels of 
the Mackenzie River, and that a considerable 
portion of this sediment will be deposited in 
either permanently, or mostly temporarily in 
Shallow Bay." 
So, we have a lot of sediment coming in, we have a lot 
of sediment being dropped in Shallow Bay, perhaps to 
be moved again at some stage, but still, we'll have a 
changing bottom, one that will be having sediment 
deposited, and then picked and eroded and moving, through. 
I think the bottom would be -- and then he goes on and 
says at the end of that passage, 
"IT think the bottom would be too mobile for scour." 
And I paraphrased that, Mr. Marshall. 
MR. MARSHALL: I'm with you 
now. Thank you, Mr. Goudge. 
MR. GOUDGE: It was said that | 
a moving bed is a Winnebago, and I can't resist putting | 
that on the record, but leaving that aside aside, Dr. 
Hollingshead, do you agree with Dr. Lewis that the bed | 
of Shallow Bay is mobile? | 


| 
WITNESS HOLLINGSHEAD: When you 
| 
| 
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Coopeiesn Votia hanheads Williams 
M1 WG gel Aik Puree ded. 
Cross-Exam by Goudge 


, 


say "mobile", yes I would agree with that. I have 
trouble with the word "very"\. 

QO Yes. Have you done 
any research as to the extent of this mobility, the 
degree of change that there may be on the bed at the 
point you cross? 

A Not beyond the -- we 
have not done anything specifically, beyond the 
soundings which we've taken over a couple of years, at 
different times over a couple of years period; but I 
guess that's the -- that, plus of course some sampling 
in Shallow Bay, which of course is atwindicationdot 
the size, material size. Dr. Cooper may have some 
better feeling for the mobility, or the magnitude of 


the problem. 


) () Dr. Cooper? 

WITNESS COOPER 

A i‘ve kind Gf lost track 
of your question. 

O I'm addressing myself 


to the mobility that is said to exist on the bed in 
Shallow Bay, and I'm asking whether you are aware of 
any research that speaks to the extent of the problem. 

A There's been no work done, 
measuring transport rates on the bed, or, for that 
matter in Shallow Bay, of suspended transport rates, 
no, not to my knowledge. 

QO Well, let me come to 
the Kenting study, which has been tendered as an exhibit 
previously and which was prepared, I think, for onehcee 


Engineering, and which I think you gentlemen are 





i) svat t :oand ais 9 






snob YOY 9VBH .3a9¥ 7 












: ieee °— ; @ D 
sit , ytitidom airs to sng3xo efit ot 26 doz na 5 in 
7 wi) 7 
eit 45 bed sdt ao od van sx9ds sand Siaae Yo sexpsb 
Pay hy 


| |  Saeoro voy sii 


ew «= eft Bbroyed Jon A 
sit Broyed ,ylisoitioege amare ‘eno ton eal 
$5 . 2 teBY to aiquon s tevo netss ev'ew doidw epaldavoe 
‘ sod <boireq azsey to seiquoo 5 x9Vv0 egomit tosrsiTib 
polflampe2 emoe saxvoz to aulq ,tedt -+ siz e'teds aseup 
to noigsolbai as ab ee1ueo to dotdw »ysd wolisde al 
smoe oved yam 19qoo09 .20 .984e faixressm ,9sie ot 
46 ebudiapem sit 10 ,ytilidom sd? set patiast x933ed 


.meidorg alt 


Srsqeo? .1c () 
ba 3120009 2eHtwTiw 


tos13 Gaol 16 bata av’ A 
,aoitesyp xwwey To 
tisevm priieestbbs mI QO 
nit bad odd ma daixe oF bisa el gana ytiLidom oda ov jos 
So etsws o16 Voy zandzedw paides m'I Bas ,yse wolisedeé Is ce 
.meidoxq edt to tnetxe Sdi oF axtsoqe Sorid fdoyseeo% Yas ss s 
,enob aAxow on nsed a'sizsdT A cS. — 


isdt 102% \10 ,bed aft ao aote1 P2roOqens13 paiizvesemn 
,2ot61 tioqedse1t bebmeqeve to ,ysd wolisde af xestam 


. -opbeLlwonr ym a tie on 

: oF smoD om tol , i isw g | 

. ‘ Se i 

gididxs mS 2s hetebres need esd doinw yous paianent of 
pat yol ,Anids I ..betsqetg esw doidw bos a 

va? Rf! 


sis nomelingp voy Anidy s dotdw Bak: oe 
: a “is 


7 
oni 94) 











20058 
Cooper, Tellingshead, Williams, 
MOT» CLE cK as Mice st 
Cross-Exam by Goudge 


familiar with, are you not? 

A | Yes, I've seen the results 
ef+bhatbe 

Q There was an echo sounding 
device used to take a profile of the bed of Shallow Bay 
at the point where the pipeline is proposed to cross, 
is that so? 

A Thats. correct. 

QO And my layman's view 
of that is that it shows a large number of depressions 
on the bottom. 

A It shows a somewhat 
irregular bottom, yes. 

Q Depressions that may be 


of the magnitude of five or six feet. 


A Iggeiamk SN» better get 
ehe chart, i'm sorry. 

Q I. think. I. probably have 
the,ondly; copy. 

A We have one here. eouree 
reLerring —— 

Q i'm looking at. the A-B 


LN yy Sax. 
A Yes. 


Q And would you, agree that | 


it indicates that there are depressions, or trenches 


in the bed, that are relatively numerous, when you 


| 
speak of the five to six foot range, that 134.4 ls 
or hole five to six feet below the bottom. | 


A Tuwould mot .Like. to refey 
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Cooper, Hollingshead, Wiiliams, 


Minning, Clark, Purcell 
Cross-Exam by Goudge 


to Then as’ trenches." + Te yon look® at »-S11£* yowmwere” to 


take the* water out of there so that’ you could »waik 


on the bed, you would see a very irregular bed, there's 


no question about that, because as material moves 
along the bed, it would form into forms that we refer 
torffas dunes, Chaty coulda iberfour; five ,)'six feetwhigh, 
Plus some of the irregularity on that could be due 

to the boat movement -- 

QO iL ‘mn sorry? 

A -- the boat movement 
when they were taking the soundings. On that day it 
was very rough, so that is going to complicate the 
picture somewhat, but yes, I'm willing to accept that 


you're going to have a very irregular bed. 


QO And that bed is reflective 


oPthetndbiisty of etcee ent in the bay? 

A Yes sir. 

QO And the mobility -- the 
sediment is moved as a result of the flows through 
Shallow Bay? 

A Thal’ s"correct. 

Q SOc eaat lo TF can 
categorize it, it would be in some sense flow scour? 

A No, we're not talking 
about scour here, we're talking about material being 
transported across the bed surface. If I can, say, 
refer to this table as an average bed, now you've got 
Material that's being transported into this end of 
the table, the flow across the table; material being 


transported off the other end. Untess the material 
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POoprei, Wel lempheat, Wi hd i ane, 
Pret), lark, Pore ll 
Cross-Exam by Goudge 


coming in this side, the rate at which it comes in 

is considerably less than the rate it's going. Off the 
other, side, .then you don't have any scour, you just 
have a continuous movement of material. 

O I see. Well let me ask 
you-thisso(lhe study we are clocking sat,» the Kentine 
study, was done in September. Is that so? 

A That' swcorrect. 

0) Do you have any doubt 
that if you did a similar sounding the following June, 
sayreyou wouldsgeb<a ‘profile that placed the. depressions 
ov jtrencheswat diferent :ppoints yalong «the. bay? 

A That could well happen. 
Yes, the topography would be different, the average 
bed leveleadt pthattlocation wouldtin-ad] probability 
be the same. 

QO PySeGn PAS a hayman, then, 
i emight think pthat jaf cou ychose eto put, ‘your pipe. ten 
feet below the bed in Shallow Bay, the creation of 
artfour ompiive foot trench above that, due to changing 
flow, might reduce the cover over your pipe to five 
OY «5S Lx efeet. 

A Well, we're talking akout 
tem feet |below the lowest point in there. We're talking 
a#hout jtemrfeet jof, icover. below -- within that portion, 
below the twenty foot level. We certainly couldn't put 
the bends into the pipe, to follow that very irregular 
contour, plus we also recognize that the bed is 
irregular, and it changes, and we wouldn't want to do 


that for fear of engineering reasons. 
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Minning, Clark, Purcell 

Cross-Exam by Goudge 

Q) Now one other thing that 
interested me about the Kenting profile was the very 


deep hole that's shown on the DE line, very close 


to your proposed crossing. 


A i) think it's approximately 
what -- 2,000 -- 1,500 to 2,000 feet downstream? 
Q I haven't done the 


measurements. It looks close. What do you attribute 
that nole to? 

A There could be I would 
Say one of two causes for it. As Lewis pointed out 
in his testimony, the holes within the other channels 
of the delta are not uncommon. Normally we can 
predict where they will occur. However, when you 
get a channel migrating over top of some -- oh some 
Older deposits, some of which may be cohesive, and the 
new channel wants to erode the average bed, in these 
conesive Sediments, at can't do it. You've ‘got’ something 
ike @ sill across the channel. It Gan't go to the 
depth it wants. Just downstream of that, it will -- 
downstream of this sill I'm talking about, it will 
erode a scour hole. Now we found a number of instances/ 
of this in other delta channels. That could be one 
cause of this hole downstream. Another cause, one that. 
I feel is more likely, is we have a subchannel coming 
down the west side of SHallow Bay. We also have the 
flow coming out from Reindeer Channel, and you have 
the mixing of these flows. Now, as I believe I discussed 
in my earlier testimony before this Commission, when | 


you have a confluence of two flows from these so-called | 
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Cross-Exam by Goudade 
subchannels, in the zone of mixing, you get a diving 
current, and this current, although it's velocities 
wouldn't be high in this case because of the approach 
velocities, would be quite capable of scouring a hole 
downstream of the confluence, and this hole would be 
more or less a permanent feature. There wouldn't he 


much Eranispore moving Ehroudh 2c, “Om much material 


moving” through it, it° would move along the sides of it. 
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Cross-Exam by Goudge 

Q I see. Is your crossing 
itself downstream of that confluence? 

A Our crossing is upstream 
of the location where I would suspect the hole would 
tor, However <= 

QO It is downstream of the 
confluence, isn't it? 

A Well, no not necessarily. 
It is very close to the confluence and keep in mind 


that the hole will form some distance downstream in 


the mixing zone. 


Q Butegen & et Erue .=- 

A But we don't know -- 

QO First, you don't know and 
second -- 

A What are you referring to 
as a confluence? 

O Well, I understood you to 


suggest that this deep hole might well have been due 
to the downward swirl caused by the confluence of the 
Reindeer Channel and Shallow Bay. 

A Yes, but are you referring 
to the confluence as you would see it on the map? 

0 Well, what I am referring -- 
Let me ask the question this way. How can you be certain 
that the confluence which caused this hole only 200 
or 2000 feet as you say downstream of your pipe crossing 
will not cause a similar hole at the point you propose 


to cross? 
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A Oha at this point. in 
time, we can't be, but as part of our final design work, 
we will go out -- we will go out and map the bottom 
topography. We have plans now to do that and determine 
where these subchannels are, determine definitely that 
this is in fact the cause and make a determination or 
evaluate whether that hole can, in fact, migrate upstream. 

QO Well, the two flows, the 
confluence of which you suggest may have caused this 
deep hole come together upstream of your proposed 
crossing? 

A No, Sir, we have no 
evidence to suggest that. 

Q I see. Dr. Hollingshead, 
you look like you are anxious to say something. 

WITNESS HOLLINGSHEAD: A Oo 
seems to me that the difficulty is that you are looking 
at a confluence which appears on the map and is easy 
to see and which is obviously upstream of the pipeline 
crossings and Dr. Cooper is talking about a confluence 
with two subchannels which you can't see which he suggests 
may well be at a point some 2,000 feet downstream rene 
the crossing. 

WITNESS COOPERS); A Possibly 
if_T could illustrate,this on.the,.map, it.would help. 

Q Please do. It would. 

I'm all too taken by the big chamnels on the map. 

A Well, we have our 

soundings along the centre line of the proposed 


crossing indicate the deeper subchannel in the 
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Cross-Exam by Goudge 
portion right here on the west side. Now, at the same 
time we have the flow coming up from Reindeer Channel 
and it would form in all likelihood a subchannel that 
would meet the deeper subchannel in Shallow Bay. 

Now, on the basis of the 
information we have right now that the bottom 
topography, we don't know exactly where that confluence 
is. 

Q It looks hi atetidiy 11Ke 
where your finger is. 

A Well no, the hole that 
has been observed in the Kenting work :last year is 
some 2,000 feet downstream. Now, if that indicates the 
confluence, we know that a hole from a confluence will 
develop just downstream of a confluence, SO we are pretty 
close to it at the crossings but we don't -- we see 
no reason just on the basis of that evidence to think 
that we are too close to where the hole is. 

QO Welly Let me: putethis 
hypothetically to you. If you should discover that the 
hole is due to the confluence, wouldn't you feel 
uncomfortably close to it at your present Locatbron? 

A Once we got the detailed 
survey information, that would be a possibility; like 
once we map out where these subchannels come in, one 
possibility is yes, we could feel we are tooeclose: te 
it. We would then have to,as part of the final design 
modify this preliminary design and there are several 


ways in which we could do this. 
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Cross-Exam by Goudge 

Q One of them being to 
move upstream I take it? 

A One of them would be to 
move the present crossing something in the order of 
1 to 2,000 feet upstream. That would probably get us 
Out “Of ‘any danger ‘ared/ 7 “ini fact’ we’ are vin ‘one: 

Another would be to 
deepen the crossing such that we would accommodate 
such scour for a length of maybe 2,000 feet at its 
present location. 

@ Given the depth of this 
scour hole that shows, I think, a depth of roughly 
306 Sfeett béleW the “béd; "you ‘have got-'a'lverny deep 
trench if you take that solution? 

A Néerea Liy PUL “think ore wwe 
can refer the depths for this discussion as measured from 
water surface, we have got a hole that is probably 
45 feet deep. Now, we don't have enough information 
to begin with right now to say, to predict exactly how 
deep we would have to design for, but let's for the sake 
of discussion assume that we might have to go to a depth 
for the top of pipe of something in the order of 50 
feet. 

Kéep “in "mind that -at the 
present location, we are excavating from approximately 
the 20 foot level. Correct. This would mean that we 
would have to excavate a trench of something in the order 
of 30, 35 feet which compared to the rest of Shallow 


Bay is not that much deeper. 
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We have made some rough 
calculations and we feel that it would add about 
something in the order of 10% to the total volume for 
each crossing of excavated material. 

QO One sure way, I take it, 
to avoid this confluence would be to move upstream as 
far as the Barry Crossing. 

A Not necessarily and I don't 
see any engineering reason at this time to avoid it. 

Q Well, is it -- sorry, 

Dr. Hollingshead, do you want to comment on that? 


WITNESS HOLLINGSHEAD: A I 


was just going to say that I don't think we have 


‘established that despite all this discussion, I don't 


think we have established that there is such a confluence 
there. 

QO Well, Dr. Cooper gave 
it as the more likely of the two explanations he could 
offer « 

WITNESSACOOPERss A I said 
there were two possible causes and in my view it is 
possibly somewhat more likely. It could be either one 
Ehougns 

Q LS 2b strue, bG<«rGooper, 
that these confluences occur at very frequent intervals 
right up the length of Shallow Bay because of inflows 
into Shallow Bay? : 


A We are dealing with much 


smaller channels there and I don't think any of the other 
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Cross-Exam by Goudge 
situations would create serious scour problems and for 
that matter we don't have a serious scour problem at the 
location we are at now. We have to keep in mind that 
whenever we cross a braided river, for example, we're 
designing on the basis of scour due to a confluence. 

Q Well, let me go back to 
your first cause for this hole and that was the, I take 
it, your proposition that there might be a solid -- 

I have forgotten the words you used -- 

A Resistant . 

Q Resistant substance 
in the bottom of the bay which forced a hole to appear 
beyond it. 

A Yes, basically that is 
correct. 

Q Very layman language and 
IT apologize. 

A It could be -- possibly 
I can give a somewhat more detailed explanation that 
historically as Shallow Bay filled in, you could have 
had a historical channel in there. Now you have had a 
shift in that channel and the current channel is running 
across at the upstream end of that hole a resistant 
formation that is somewhat higher than the surrounding 
bed. 


This would cause a diving-- 


a bit of a diving current and would prevent the infilling 


of the area downstream. 


QO Well, let me ask you 
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Cross-Exam by Goudge 
whether you have given any consideration to this same 
kind of process resulting from a growing frost bulb 
around a chilled pipe under Shallow Bay. 

A I think I understand your 
question for=— 

QO Let me make sure you do. 
The freezing of the soil around the chilled pipe will 
create a resistant substance. You would agree with me 
there? And that may well, if the frost bulb rises 
close to the surface of Shallow Bay, create a resistant 
substance across Shallow Bay higher than the surrounding 
bed? 

A Not, certainly not higher 
than the surrounding bed. 

QO Well, is it something that 
will cause you concern insofar as possible resulting 
scour downstream of it is concerned? 

A It causes a -- what I would 
Call the opposite of concern. I consider the frost bulb 
around this pipe when we are doing the scour to be an 
additional Eactor for safety. As a matter of fact, on 
our work on the Alyeska project, we were engaged to do 
some laboratory tests to determine what would happen when 
the bed eroded down and exposed the pipe. We found that 
the four-foot diameter pipe by itself was quite a 
safety factor in that the general bed could erode down 
to the bottom of the pipe. You would get a ramp on the 
upstream side. You would get a ramp on the downstream 


side of sediment. Somewhat of a scour hole below that or 
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cooper, Hollingshead, Williams 
Minning, Clark, Purcell 
Cross-Exam by Goudde 
further downstream of that but you would not get a 
blowout or expose your total exposure of the pipe. 


Now, if you have a frost 


bulb, this going to even increase this factor of safety. 
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CIRCLE Li hg Geb Cet Is owe RTT k® bls 
Cross-Exam by Goudge 
QO But you do get a scour 


hole downstream of the pipe? 


A Only sir if the general 
bed wants to degrade to a level that would normally 
expose that pipe. Now, in Shallow Bay, we know that 

fleneraily 
we are in a depositional area and we're not going to get 
any long-term degradation. 

QO Well does that apply 
as well during the breakup period when the flows are 
very rapid? 

A Yes sir, as I explained 
before, we can have -- and I should add, they're not 
very rapid. We may get velocities of one to two feet 


per second in that order as opposed to half a foot per 


second. Compared to other channels we're dealing with, 


this is very slow. However, in breakup period, your 

transport rates could be somewhat higher. But again, 
we're just moving material across the bed. We're not 
erat bag bale (ame Bee 

QO So that. you say because 
it's a depositional area, you feel there will ae 
scour downstream of any frost bulb. 

A Nowsts): 2 .don, £.., £.wouta 
not expect that scour downstream of any frost bulb 
even if it was not a depositional area. 

Q Yes. Well then, I take 
it because it's a depositional area the first cause 
you gave for the deep hole is an unlikely cause and 
the more likely cause is the confluence theory. 


A Not necessarily. You see, 


Ne wath iu baertannt 
is Pte eer tae 
ebay)” se 













’T 


a 
xuvose s Yer of ree ou 






‘* j 
ois mai soe fe 

tomky = we < i 
7 7 7 


a ye 


| Ylisarion bivow 9682 Tevel sa oF sharps oF adnsw bed 
. 
| 






Pr, 
farveesp off 324 tie yiad A & —™% 7 


‘sit worl ew ,v6s@ woifed2 al ywowt .eqia sade sebqxs 
vyilsxzens 

sop oF palop Jon 82 sv brséA ES %5 faanottiteodab 6 ni 375 9Ww 

noitabsipeh mre2-paol yrs 

aqe #ent eanb Liew O 


| ein agwolt s sadw botteq ainserd edd poitzob Ilew es 


thiqsy yxev 


: 
: 
| ion eat’ ved? . bbs bluode I Bas -- svér ABS Sw .szoisd 
. 1 
be - } ert ™ Lal “~ « Pr } = te 
49 owt oF sho 10 2oft Loolev Joep ysor oW ~-Digss YiIsv | €s ai 
| 19 pOOT & [eat o2 Beacage 26 tebro Jars ni Broose rE8Sq ; bt pat 
ef \ ooileeb ox'ow alsanado weAdsto o3 DeisqmoD .braeose 


' 
\ 
| 
' : 
- P 5 ~ Te A 
ieq aquaserd at ,tevewoH .Wola Y2Sv ac Bis , of iy Sais 


: tediwomoe 1 Bivenp aesezsi% Drogeqns x Bye ie. 
a a 
‘on 
/ mam ez’ sW bet ef4+ 2eeoxos [siuetam patvom saut ox*ew af Seiwa, | 
i] eat oe 
. : ‘ | co”, a 
| Ji Qaituoze  } 7 ha 


; i - 
42 i vse O eri? © ‘? vs : 7 
|* ; a 
, i [irgw von3 Leet vwov .89%6 [snotstiecash 4 a* tsi ive ~~ 
: 3 tc 


.diud teort yas to mesisanwod av0De cc ee 
= > 
[ +’ mob ta on A, LES 
i 
‘(i ja207 to mBortenwob wo0va 2607 FOSaxe Fon i BS E 
| 


| .Aeie Isnoloteogsbh “« ton Beew JL 22 nava- le 
| wad 1 .nendd Llew ; 2oY 0 

| aeue>? sezit elt sare L[enottieodsbh 6 a'ai seussed +t 
bos gause0 vieXtiIau os at slod aqesb sid wort svep voy 
| .vroeds sonsultnaes att ai seven Yledil exzom att 


. .992 uoY .vilitseeeven 204 A 


























20072 


| 
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MINING y ge lark; wir Cell, 
Cross-Fxam by Goudge 


we're dealing with very fine material -- very fine 
sands and silts and you can get a local velocity 
batterns -— flow velocity, patterns ,-~~ \that,are just 
somewhat higher than say the average velocity and you 
will get sufficient current to prevent deposition 
in certain areas. Now, the first cause would be a very 
Tees it would sustain a hole in that one location. 
QO Mr. Cooper, you spoke 
of the need to conduct further studies to determine 
the relation between the confluence problem you spoke 
of and the location of your proposed crossing. Are 
those studies in terrain, are they -~- 
WITNESS HOLLINGSHEAD: Yes, 
if I may comment on that, Mr. Goudge, all our plan 
right now is to go out as soon as we can this year 
after ice breakup and conduct a thorough study of the 
Shallow Bay crossing area, both up and downstream of 
the crossings and in effect, map as completely as 


necessary the bed topography in Shallow Bay. At the 
time 


same’ of course, we will be again, looking at the other 
channels. 

QO Yes. 

A But out intention isto 


map as thoroughly as necessary the bed of Shallow Bay 
in the vicinity of the. crossings and if this second 
subchannel ~~ we know of the one subchannel exists 

if you like, which runs essentially parallel to Shallow 
Bay at about this third point from the west side. We 
know that exists. If this second subchannel appears, 


then we will -- we will find it and we'll find the 


| 
















-_ 


ols e 
ir? 2h! 


, biean 


apbved * 


enn yitsv -- 


vttoolev [sool & Jap man voy cet * 


set. Taba r 


ae | 
eee xiev r pean 


‘be. 
y cy 









‘ 


_ 
i 


s'9 
a 
. 
1 a 
A @ 


Bae wt 





- 7 
yeut ozs’ Jad? -~ eorecng ¥ttoolav Gore ce ‘sribsdna 
voy bre yiisels) spetevs ed? ybe hedy rerteld 4 ties 


roid iecegsab ansvsitqd 


f. 


ad BHlvuow Seveds Jexatt sdz 


lannsadodire 


4? Sno rz icelttue stor Iiitw 
BESIf misireD MK 
1 
nitegyeue bilvow Ji bas VIeXtEL 


‘ woV 


tit eLori 


voy ,taqooD .3am O 
toh of eothuten taedyxut toubros oF besa say Io 
iov | .5yneultaog ait meswred moftseiet sat 
miaeors bezocor,d sooy Yo noissool siz OAS to 
- vot? sis ,nisai1sy ni geibus2 seons 

IASHEDATIIOW Beavrrw 
sto Iti gpbi0D cM . tH! io Inemuoo yer I’ Ti. 
tds 5 aw nooe as i! 3 + #i won 2apta 
bus § wi? s torbmoo Bae iss%d epi ryeIIts 
reterewab tod , 54x68 prkasotro yea wollede 
{siat 1s Gem 8t5 cl Bee apnfteeoro en? 
[faie at eae ed sit yrEeazo0en 

amit 

, 3 loot ,alape od Lliw ow ,seiroo to ‘mse 
-eleantnene 

> fy 

OETA Tyo Ju 4 
tga { eid vrseasoon B26 vinpuozott 28 Gem 
[+ 2 Bus epateaots aft to yeinioiv sis tet 
txea (sanedoedvue ano oft Yo word ow -- Lenansiodue 
ot Iolisisa yilsisasees adv doirdw oREE Woy 42 
te taew odd mort Srttog biidt eA epee dial 


beoéose etkist I 


18 












ee) 7 
Sg eo 
Be is ® 
~ eo 


=3 


























PAS OM HE) 

Cooper, Hollingshead, Williams, 

Minning, Clark, Purcell, 

Cross-Exam by Goudge 
confluence and we'll know where we stand. That work 
should be ongoing in July of this year. 

Q Now finally, before I 
leave the Kenting report, on page three of that report, 
the authors, in analyzing the profile that you've 
been speaking to, Dr. Cooper say that they feel it's 
anticipated, and I'm quoting here that: 

"The change in bottom profile from smooth on the 
banks to rough in the deeper water is due to ice 
scouring.” 
I take it from your views expressed yesterday, you 
don't agree. 

WITNESS: ‘COOPER: No sir, I 
don't. I think I indicated yesterday that we could 
get some minor ice goudging, but no major ice scour 
Or erosional scour due to flow beneath the jam of any 
SOrt« 

O Yes, and you don't feel, 
IT take it, that there's any prospect of scour due to 
ice islands being pushed into Shallow Bay? 

A I can't comment on the 
boesibility of that, but. @ think’4a would tend to agree 
with Lewis and Shearer, I believe, that they didn't 
think there was any possibility of that because of 
the six foot depths on the outside of Shallow Bay. 

O Now, a third aspect of 
the Shallow Bay crossing that has concerned me and 
(nis is! for You Dr. Clark > rélates cto tthe frost heave 
problem which may exist under Shallow Bay. I take it 


because the pipe is chilled and because it's going 
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Cooper, Hollingshead, Williams, | 
Minning,; Clark, Purcell, : 
Cross-Exam by Goudge 
through unfrozen soil and because there's a lot of 
moisture around, that heave is a problem there? 


WITNESS .»CLARK:s Ittihas a 


potential of ,.heave,.»ves»sin. 


O Yes;and you'd ,agree. with 


me, I take it, that unlike areas onland where heave 


is a problem, you cannot add a berm after GOnNSErUGEAON, 





Should you find heave developing. 


A That," speorrect. 
Q -- because you're under 
water. So the premium on successful counteracting 


of heave, the first time round, is greater under Shallow 
Bay than it may be on land. 

A That's’ Gomnect. 

Q Now, when you gave 
evidence earlier, I think ryou were asked and I..don't 


have a reference for this and perhaps you'll correct 


me if I'm wrong, but I think you were asked) about this 
and in response you said that there may be two counter- 
acting mechanisms available for frost heave under 


Shallow Bay. One was compaction during freezing. 


A Yes. sir. 

O The second was the alterna 
ting of flow. That was a device that could have been 
used to counteract heave. 

A Yes), that*s correct. 

(@) £ take 20 -—. well, det 


me ask you, are you still of the view that with the 
sediment types existing under Shallow Bay, there will be 


compaction on freezing so as to counteract heave? 
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Coopers Toliingshead , Wilt tams, 

Minn ngsriC lark, ) Pureell 

Cross-Bxam by Goudge 

A No. The compaction -- 
there will be some compaction on freezing, but much 
less than we had envisaged at that time. Since then, 
we now have test data on the consolidation properties 
of the material and it is denser than what we thought 
at, that Came. 

O Yes, and I take it from 
what you said yesterday that you now do not intend to 
use the alternating flow mechanism to counter heave? 

A That technique -- we 


never had really intend that either there or any of 


the dual crossings as a prime method. It was always 


thought that this was something that was available 


should it prove necessary. It still would be available 
here for about the first five years of operation. 
OQ But vou denu*t really 
consider it in your active arsenal of antiheave weapons? 
A No, we consider here 
that our initialburial depth must be sufficient to 
provide sufficient over burden pressure to keep the 


frost heave within tolerable limits. 
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Comper, UoOlLLlingshead, Wil] iam: 
Mita ;) Ub ik , Purcell 
Cross-EXam by Goudge 


‘ 


@) IT take it as well you 
may get some marginal assistance from the concrete 
jacket around the pipe, in counter-acting heat? 

A Ec taddsarda rlhpteele«hat or 
weight, but after the frost bulb has developed a bit, 
it kind of overwhelms the pipe. 

Q in reat lonvee bhe 
development of the frost bulb, your holes -- your 
exploratory holes indicate a permafrost bed I think 
abwanound the thirty foot: level. Is that.soe? 

A iroague, ct Pont «Sir. 

Q Uust outer curiosity; 
would=yowsantieipate the frost bulb advancing to freeze 
to the permafrost bed? 

A Yes sir. 

QO Ap@elatake it at that 
pPoanet ivellwecdot Lhebockedtineabout as solidwasnyou 
Gah gekent i 

A Powould. think «so p;!).wWe're 
notwsure of therconfiguration of that permafrost bed, 
but its presence there is comforting. ° 

QO Now a related subject 
Dr:)Hollingshead was one that you touched on in ‘relation 
to Dr. Lewis's testimony. He referred to another kind | 
of compaction -- compaction due to the melting out of 
permatrost;s,and resulting rsettlement.»)Irtake, i2t,you 
have some doubts about that theory. Is that so? 

WITNESS HOLLINGSHEAD: I don't 
think it's so much doukts about the theory. I think 


first of all the testimony was rather confused on that | 
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Coe r, Tkiiinosncad, Wi tliams, 
Mannie, Creark sy Purocey ft 
Cross-Exam by Goudge 


point, and it might help if we try and separate the 

two possible mechanisms for settlement that he might 
have been relating to. The first would deal with 
sediment due to consolidation of the unfrozen soil, 
overlying the permafrost, and I mentioned in the 
additional testimony that that couldn't exceed a matter 
of a few inches at the very worst. The other concept 
that he mentioned in the Cestimony was” this possibility 
of thaw consolidation due to -- settlement due to 


thawing of the permafrost underlying the pipe. 


@) Yes sir. 

A Ane i think that that’s 
what you're after. 

0 Yes, it is. 

A We have -- we've done 


Some work on the” thaw strain of the soils’ in the ‘delta, 
which indicated a thaw strain of 14%. This was not 
soil taken from Shallow Bay, but a very Similar soil. 
If you applied that to the potential depths of thaw, 
you would get something in the order of a foot to 

a foot and a half potential settlement. Now, first of 
all, we don't anticipate that there will be thawing 

in the vicinity of the pipeline, being as how it's 

a chilled ‘line, that would not be anticipated. 

The second thing is that we 
do have cores of the permafrost material that were | 
taken from beneath Shallow Bay, and part of those | 
cores were sent to Professor MacKay at U.B.C. for his 
analysis, and they are so ice-poor, if ‘you like; or 


| 
putting it another way, there is so little excess ae 
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which would contribute to any significant thaw settlement, 
that he bad difficulty,..in fact could not .extract enough 
Water to analyse, to da swthe testing and amalysisver the 
water that he wanted to do. The lenses are in the order 
of a malimetes thick, and, at's. samplyunot. ice-rich 
material. It's -- there*severy.little excess ice, so that 
one would not anticipate a thaw strain exceeding say 

10 to 14%, which would, even if you assumed the worst, 
and said that it could thaw down over the next fifty 
years life of the project, that the maximum settlement 
you'd be looking at would be something in the order of 

a £00t.. 

Q And is that something 
that.2S built into. your design? 

WITNESS CLARK: That wouldn't 
produce a sufficient stress to give us much concern 
there, movement of that order. THat's based on the 
thawing of the permafrost underneath, if there were no 
pipe present, so with the pipe there, you actually won't 
get settlement, because we'll still .gqet some heave, just 
due to the in situ freezing, and a small amount of ice 
lensing until we reach the shutoff pressure. 

QO And the two may balance? 

A If we were very very clever 
we should maybe do that. No I suspect the overall result 
will be one of heave, rather than settlement. A fairly 
modest heave. 

Q Now finally relating to 
the Shallow Bay crossing, Mr. Williams, let me come to 


you and discuss the matter of its construction. You 


f 





7 ; Ph 


5 iodides : 
\\dteneldsad wads Jnspetingta ye of. + apiestsan09 sow ba fw 


: dpueae, 2087349, 200 bluos Jae2 ms iyatyod ttn: bait Lod tsa 
7 























s47 to-ede(isas bas paites? 9dz° od ot ,cayiana 04, tet8w 
vobzo od¢ ai o3e egenel eHT .ob of Sesasw of 3585 7935W h 
st1-s0i sou ylamte a'3i Soe ,dvida xotomtiLim s to 2. 
‘ais on ,ent_esepes abigail yrov alezed2 --\ a Jt _lsixaiam Ba] 
>» pothbeanwes abexta wWedl s Staq2oLIn6, Jon bluow sito ay 
a ; m } 
4+ogewmed7 Seamees voy Jt. nore ,.oivow doidw ,#4f 027 OL | 5 
{ 


tye. ‘4 soo awob weds Bluop #8. tans, bié6e Ode 


‘= 2 4 ‘x cnt Ae! A343 ry i ,2283Loig 37 r¢ STi. e1hoy nt ce 


! Ff = . af Ps ‘ a | » F a 
te atte add ab patdsemoe od. bluow 96 oritAool 38a poy we: 7 
7; 
; “oe 

,26073 6 ies : 


bh 
nm 
‘a 
~—, 
4 
. 
= 9 
oY 
tm 
ea 


» « ‘ = } 
Weleda: » BOW OO. TLi0 i es ten? bi a 
2equr Lae) 
Yi iA Aa ares Cs =a, 
. a 
n ‘Te - ia mt Seat Ts ins [ | =] & = wiDcy ys 7 ry L 3 
zi 
, > 
P eo! Aeti) — b% ict r eit ,azauis ITE << 
aie 
~fieeon 1a Jeowiamea att tf palwsdy 481 i 
4 7 
» | ‘ P eran tJ anes Adi a , IpeZe42ig se | A ca 
L | ) ig ys; 
; Lia L['aw 9au6o9d misttse tap i oS 
— 
aks 7 
e - 7 { ‘cr 
64 jie ; ie .peisests vate ol she of. .8ud } #4 7 
L ; | Z 
. mr i alll oa 7 
ite et? doset ow Litav enteael ss : 
} a 
; LES 
+ , 4! ' 
/ oF 
; " 
) LO" b 22 ple eS 
7 
ie , c 
lives [issevo oft) Josqava I On ted ob sdyawm blyéda ew /:*5 
tutet A ..gaamelisee needy xedtex .ovsed Yo sno ad Eitw as 
~svesd teshon 
miseis Viltant2 Wor ‘, ‘ —_ . 


o7 #8mne Sm Je! ,ameclliiw ~ a4 »prtezor ved wolloda , 


7 yo .noldouugeneo edi to settem oda eeysetb Sac 


i : —— 
: 
- | - 7 th 
o a. nae 











20079 
efeyenp ier JRE Finer 2 WL ery, 
Mimiang ; UObank fituaycel 1 
Cross-Exam by Goudge 


addressed yourseli yesterday to the prospect of 
constructing that crossing in winter, dndvairtook you 
to express a single major concern, and that is the 
loss of life of the construction crews. 

MITNESS WILLIAMS: 

A Yes sir. 

QO Is that a problem the 
solution to which presumably by prevention of drowning, 
you have given any engineering attention? 

A Oh, just the alternative 
that I did discuss yesterday, Mr. Goudge, of the 
possibility of doing part of it in the wintertime 
and part of it in the summertime. 

@) Yes fciirtake tit achvs 
problem of construction on ice in the winter where 
there's a water flow underneath of something in she 
order of six feet, may present itself to you elsewhere 
on the main line. 

A i don”: Enink “So, Mr. 
Goudge, to any appreciable extent. You know, if you 
take the next largest river out rather than the major 
crossings that we've talked about, the Hare Indian, 
for instance, is a fairly substantial river in the 
summertime, but our observations show that in the 
wintertime, when you have three feet of ice, there's 
only at about three feet of water at most below the 
ice, and I wouldn't consider this a hazardous 
Situation. 

Q What about the Willow 
Lake Piver,.foxr anstance? 


A T'm not certain if we 
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have any winter measurements at that location. 

QO I take it however, in 
any event, it's not a problem that you've taken any 
steps to address on the trunkline, this problem of -- 

A It's certainly been 
given. consideration, but as I say, I'm not sure of 
the specific depths at Willow Lake, but generally the 
flow diminishes considerably in the wintertime, of those 
rivers coming in from the east, and in most cases, 
there might be the odd exception, but in most cases the 
depth of water below the ice will be pretty small. 

Q Is it the general practice 
of the pipelining industry in this country to avoid 
winter crossings of water bodies where there is water 


of more than six foot depth in the winter? 
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A Well, that is something 
that has been done, Mr. Goudge. The, for instance, 
the Peace River has been crossed, I know, in the winter- 
time but generally you're, we're speaking about 
pipe that is a fair bit smaller than what we are talking 
about here and between the coated of pipe and the 
equipment that's required to install it, the situation 
that we're talking about at Shallow Bay, I think is 
worse than what has gone on in the past in the south. 

Q [sie ove Lair to say 
though that the experience in the past in the south 
has not been that bad as far as this issue is concerned? 

A Mats, ., think that’s 
correct but the magnitude of the pipe is a large factor. 

Q Your view is that the 
magnitude of the pipe and presumably to be fair, the 
magnitude of the equipment, increases the risk to 
life? 

A Veo, Bare nN this.  parti= 
cular case that we're discussing. 

Q Do you have any other 
major objection besides this one to a proposed winter 
crossing of Shallow Bay? 

A Well, there certainly 
would be a problem in trying to keep the channel open 
where the excavation had taken place and if it is 
going to freeze back up again and then if you are 
required to -- if you have to pull the pipe in below eis | 
ice, underneath the ice, I think there are potential 


problems there. You can't monitor it or the flotation 
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tanks that you would like to put on to keep the 
bottom resistance down -- I don't know what the-- how 


the flotation tanks would work against, floating against 


the ice. 

Then the problem of 
removing the flotation tanks when you are finished -- if 
you have an ice cover over top. These sorts of things. 


Q The major problem, I 
take it, remains that of the threat to life? 

A That is my major concern. 
Other people may disagree. 

Q And I take it as a 
consequence, you propose the summer crossing and that's 
done as you have told us through dredging? 

A Yes, sir. 

O Just to elaborate for 
my curiosity, is the dredge you propose for Shallow Bay 


a bucket dredge or a suction dredge on the -- 


A A suction dredge. 

Q A suction dredge? 

A. Yes; Sir. 

QO And your cost estimates 


include only one dredge of the capacity required for the 
Shallow Bay crossing? 

A Theat 125 COreect . 

Q Given that you express 
some concern about the schedule available to cross 
Shallow Bay, is it too naive to suggest that a second 


dredge of that magnitude would half the time? 
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A I wouldn't think quite, 
but it would get up towards that. 

Q If it takes 17 days to 
run one dredge across Shallow Bay to dig the trench, 
it presumably, you presumably cut at least 17 days off 
by having two dredges that work simultaneously. 

A For the straight 
excavation work, yes. 

0 And I take it tor the 
backfill work, you cut the time in half? 

A Yes’. 

QO Yes )/°se that'=f for 
environmental reasons the open window, if I can use 
that phrase available across Shallow Bay between 
the whales and the birds is very small? The use of 
a second dredge may permit you to get the crossing in, 
in one summer? 

A It is possible, Mr. Goudge,. 
Beh bt Wout be ta “real tight Fie hough,” taking 
into account the other operations that are required in 
addition to the dredging. 

Q Well, surely all those 


other operations can go on simultaneously with the 


dredging? 
A Not the pulling operation. 
Q That's tthe’ only ‘one? 
A Of tthe hackLui iig . 
QO Except’ ‘for those two. 
A | 


Yes Asir. 
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Q And together they 
encompass five days? 

A Those were rough numbers 
that I gave that I am going to check in Calgary. 

Q Perhaps when you are 
putting together those numbers, Mr. Williams, you would 
be good enough to provide a second column on the 
assumption that there is a second dredge. Could you 
do thaty 

A VOSi. 

@) Now, assuming -- have 
you given any thought, given that your present proposal 
is for only one dredge to, and this is because it 
relates to the disposal of spoil and the consequences 
that that may entail. Have you given any thought to 
tie probtem of whiten “attch 'Ws"bo tbe créedged firer =~ tie 
upstream one or the downstream one? 


A l eirie 1 everything else 


is equal, we would prebably do the downstream one and 


put it th and who le-’excavating the upstream “to backfill 
the downstream dredge. 

@) Now, finally, Sir sand we 
could perhaps then break for lunch as it would be an 
appropriate point for me. Just as a matter of 
clarification, you were asked yesterday whether Shallow 
Bay or whether on any of these crossings, boat traLriic 
would be disrupted and I think you said that as far as 
you were concerned, these crossing activities would at 


no time disrupt boating activity and I wondered if you 
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inciuged che pull AcCEIVity in. your response. 

A Yes, I did and I was sure 
the question was with respect to small craft used by 
people in the area. I am sure accommodation could be 
made for tug traffic, the buoyancy tanks would be 
visible, the pipe would be well below the water surface. 

MR. GOUDGE: i see. Thank you, 
sir. I'm proposing to move on to a new subject. 

THE COMMISSIONER: What time 
is it now? 


MR. GOUDGH=: ~ Tt 2s about 25 £6 


THE COMMISSIONER: And how 
long will you be this afternoon? 

MR. GOUDGE: I would think I 
will be another hour and a half, sir or perhaps a little 
longer. 

THE COMMISSIONER: Okay, well 
let's come back at two then. 


(PROCEEDINGS ADJOURNED UNTIL 2:00 P.M.) 
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Cross-Exam by Goudge 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 
MR. GOUDGE: Before I recommende, 
Miss Lane asked me if she could Say something. 
MISS LANE: . Yes, I would like 
to remind the Commission that during December, Dr. 


McCart and Mr. Jackimchuk agreed to make available 


of list of recommendations of their environmental 
recommedations to Arctic Gas and at that time, they 
agreed that they could be available within one month. 
Now, around February the 24th, Mr. Anthony was advised 
by Mr. Marshall that these were still not available. 
That was some two months after the promise was made and 
another month has elapsed and I'm wondering if I could 
ask Mr. Marshall when these will be ready, particularly 
in view of the fact that the environmental panel will 


be appearing again next week. 


MR. MARSHALL: Neither Mr. 
Hemstock nor I can answer that now. We'll phone them 
this. after,.-- we'll. phone. the two individuals this 
afternoon and see if we can get an answer for you, Miss 
Lane. 

MR. GOUDGE: Gentlemen ., if 
I could move with you from Shallow Bay to the delta 
channels and pick up one or two guestions that may be 
unigue to them. I wonder, Dr. Cooper, if you have with 
you the study called "Preliminary Design of Four Major 
Water Crossings on the Cross-Delta Pipeline Route". 
Would you look please at the contour sheet relating to 
the north Reindeer Channel crossing which I think we've 


referred to as the Middle Channel crossing? 
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Cogper, Hollingshead, William 
MinningpeC lark Purcell, 
Cross-Exam by Goudge 


r 


WITNESS, COOPER: O.Ke ZI have | 
Ic. 

Q These profiles I take 
it were done as a result of work performed in September 


of 1974? 


A There have been more since 


\ 
| 


-- more soundings since then. I think these are the 
combined results of either two or three field programs, 
i thank. 

Q I took that from the 
note you'll see on the document which, in item two, 
says "date of survey September 24, 1974". 

WITNESS HOLLINGSHEAD: Yes, 
you're correct. Those contours represent the results 
of soundings which were conducted in September, '74. 

Q Yes. Now, as I read those} 


contours and, if both you gentlemen would address your 





minds to this, they seem to show two relatively deep 
holes in the channel; one on the righthand side 
descending to 107 feet and the other on the lefthand 
Side descending to 80 feet with the pipeline crossing 
between them. Is that a correct reading of that 
diagram? 

WITNESS» COOPER: 

Yes, that's correct. 

QO Yes, Now, Dr. Cooper 
to what do you attribute those two holesthat I referred | 
Cor 

A Well, the 80 foot hole 


on the lefthand side of the drawing, I would attribute 


it to the effects of the confluence, the two upstream 
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Cooper, Hollingshead, Williams, 
Manning, Clark, Purcell, 
Cross-Exam by Goudge 


channels. The downstream hole is in part, possibly | 
due to the constriction that's imposed by that arm 
coming out on the left of the channel and in part, 

we might expect to find some cohesive sediments in that 
area. 

@) Is there any likelihood 
in your view that these holes are mobile? 

A Not mobile in the sense 
that they could migrate to the region of the crossings. 
The upstream hole is going to be fixed at that crossing, 
or at the location of the confluence and in the down- 
stream area. The hole on the downstream end would be 
fixed by thes possibly, an erosion resistant formation 
ana possi biy- tie Proeruding arm on tae tert —— Lett ot 
the channel. 

Q So you"re confident, I 


take it, that the holes you see on that diagram would 


not migrate into an area adjacent to your pipe so as 
to pose a threat to it? 

A Yes, those two particular 
hotles, I'm quite confident of that. 

QO Ves. Now, 2 Looks. te 
me as if there is an area of major flow in the river 
between those two holes on the righthand side of the 


river looking downstream. 
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COOREL, hollingshead, Williams 

Minning, Clark? Pirecel ] 

Cross-Exam by Goudge 

A Yes, most of the flow 
is concentrated towards the right hand side. The channel 
is guite uniform in between the holes in that respect. 

Q Now, would it be the 
case that the bed of the river is of such a character 
that at breakup when the flow is rapid, you might find 
the depth at the point where your pipe crosses to 
deepen substantially and in effect produce a trench 
between the two deep holes? 

A No, siv, again in this 
area, during breakup, the flow is not rapid as we would 
expect on the Mackenzie River Proper. The reason for 
that is the flow area within the delta is, well, I 
would estimate an order of magnitude greater than it is 
in the main arm of the Mackenzie River upstream of the 
delta. The potential for breakup related jams which 
could thicken rather than lengthening is not there as 
water level rises with the increasing flowSwhich do 
occur at breakup, the ice surface-just rises as well. 

So we don't have potential 


for scours at that time. 


2) 


Let me ask you then 
and this perhaps putting the question simply in another 
way, If you took a similar profile as of June rather 
than September; that is, as of the period immediately 
following breakup, does your view say that the profile 
would look almost the same as the one we're looking at? 


A It could look somewhat 
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Cooper, Hollingshead, Williams 

Minninogg. Clark, -2uncel 1 

Cross-Exam by Goudge 

@) The difference, I take it 
though, would be that you would find deeper, you would 
find an increasing depth between the two holes? 

A I wouldn't be surprised 
if in one, if you took soundings immediately following 
breakup in a number of years, that in some years you 
might find depths that are somewhat shallower and in 
other years, you might find depths that are somewhat 
greater than are indicated on this particular contour 
plans 

O All right. Well, dealing 
with that range of possibilities and keeping on 
mind that the area we're talking about is where the 
twin pipes cross, what kind of variation on the deepening 
side might you anticipate as a maximum because clearly 
that's what you would have to design for? 

A I would have to go into 
some considerable detail on the computations to 
arrive at that number. 

© Is that work that you have 
yet to do? 

A I have not done that 
work myself in the form of a detailed review of these 
designs, no. 

@) I teke 3t Lhat work is 
necessary to know the depth to which these crossings 
will have to be made. | 

A To, before we would fina- 
lize a design, these detailed calculations would be Wide | 
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Cooper, Hollingshead, Williams 
Mining, “Clark? Purce lt? 
Cross-Exam by Goudge 
QO And Dr. Hollingshead, 


they have not been made by any as to date? 


WITNESS HOLLINGSHEAD: A That 


is right. The designs have not been finalized in that 


sense. I might just add that detailed soundings 


producing diagrams similar to those which you are looking 


at have also been made in 1975. That is subsequent to 
the data which you are looking Pet confirm the -- 
essentially confirm the existance, size and shape of 
these. 

Q Were those the ones made 
IeADEL LO Ei sLs 2 

A No, the program I am 
thinking of was later in the year. It was out in 
August in '75 and the data hasn't been published but 
it in essence confirms the bed topography at each of 
the crossing reaches-- 

O My concern though 
relates to the bed topography immediately following 
breakup after -- immediately after the river has 
experienced its maximum flow. And I take it, you have 
done no soundings of any of the major crossings at that 
point in time to compare them with your profiles 
obtained in September. 

A We have not done any 
soundings in late June or early July along the cross- 
delta portion of the route, no. 

It 15 our intention: to 
do so as soon as possible this summer coming; that is, 


in 3 or 4 -- 2 or 3 months time, just after breakup. 
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Cooper, Hollingshead, Williams 
Minning, Clark, Purcell 
Cross-Exam by Goudge 
QO Ang’ Dr. Cooper, Your 
opinion is that those soundings in some years immediately 
after breakup might produce rather deeper indications 
at the point of crossing than the September profile and 
in other years, rather shallower? 
WITNESS COOPER: A Yes, 
the concept that when the higher flows occur when 
the river is at its flood -- when these higher 
flows do develop, you are not necessarily going to get 
a general deepening of this channel. It is the same 
as the analogy I presented this morning that admittedly 
you will get greater transport levels but this need not 
result in scour and the crossings are located at a 
point where you wouldn't expect local scour. You are 
at the downstream of a natural scour hole that was at 
that confluence so I don't think that one can generalize 
that at the higher discharges you are going to get 
additional scour. 
Although you would expect 


some fluctuation one way or the other. 
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Ri miesi,. Medd Pirepetltssat:) Wil] Lams, 
Miran ng ee lark) Purcell 
Cross-Exam by Goudge 


a) There is enough doubt in your 
mind as to the degree of that fluctuation, that further 
research is, in your view, desirable? 

A Norsar, 2 thank the 

program that is planned, and the detailed review of 
these findings, is essential before the designs are 
finalized. But, - think that 1 would be willing te 
make @ final design recommendation, that this crossing 
based on a detailed analysis of the data we have now, 
I think it is to some extent additional information, 
and just additional certainty in the judgement areas 
that justifies going out and getting additional data 
here over the next year or so. 

@) Now Dr. Cooper, when 
you were here earlier, in the Inquiry, you spoke about 
what I can call perhaps unexplained holes in channels, 
and I simply use this opportunity to ask you whether 
the further studies of the origins of such holes, that 
I think you indicated were being undertaken, have been 
completed. 

A Yes Sir. Okay, 1. tivink 
i cam possibly explain if without. referring to reports. 
What you do find in the delta channels, in some of the 
delta channels, and you find it in other rivers as well, 
is. you find a rather =-- rather deep, although not 
unusually deep depression in the bed, at a location that 
you might not normally expect, strictly on the basis 
of river mechanics, where you have a completely mobile 
bed. Locations where you would expect holes, and I 


think we've discussed this before, are locations such 
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as a confluence, or on the outside of a bend, but 

where we find a hole that, say may tend toward the 
inside of a bend, the location, more than anything else, 
is somewhat unusual. Now, the program that we were 
talking about, dealt with one of those holes I believe 
on the original crossings on Langley Channel. Yes, 
okay, I'm sorry, East Twin Channel. 

One of the holes that we were 
concerned was located in a place we wouldn't normally 
expect it, was examined. Samples were taken, and we 
found the upstream portion of that hole had a layer 
of quite cohesive and quite erosion resistant material. 
Well, to me, that explains the cause of it. The channel 
wants to deepen itself there, somewhat; because it 
can't, this erosion material or resistant material 
acts as a sill, and you get a hole forming downstream 
Sr ats 

Of the holes that are located 
i” tHe Near VLCInNiLy Of Ene Crossing that might affect 
a crossing, I think they've been explained, yes. 

Q So that in your view, none 
of the major crossings in the delta that we speak of, 
are flanked in any near sense by unexplained holes. 

A In a near sense that I'm 
eoncernea about at this stage, neo. 

Q One other aspect -- the 
last aspect I want to deal with you on these delta 
channels, Dr. Hollingshead, is the matter of erosion. 

I take it in the major channel crossings that we're 


dealing with here, that while erosion potential may not! 
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Minning, lark.) Luwsced } 

Cross-Exam by Goudge 
be the same as that we spoke of this morning on the 
west bank of Shallow Bay, it's nonetheless something 
thet 2s. Or econcern: bo. you. 

WITNESS HOLLINGSHEAD : Pee 
a Signiticant factor that has to be considered in the 
design, yes. 

QO And this is erosion 
due rather more to currents than wave action. 

A Yes Sir. 

Q And once again you run 
the risk, 2f yousdo nothing, of having the pipe become 
exposed after a certain amount of erosion. 

A Nowsin, © think in dos: 
every other case the pipe will be sufficiently set 
back that there is no danger of exposure of the pipe. 

Q Well, one of the techniques 
that you would postulate to control any adverse impact 
would be setback, and the other I take it would be 


bank protection, the same two we discussed this 


morning « 
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A Toe of .one. 


\ 
| 


@) Are you proposing as | 
far as you're concerned, to opt for the setback a 
here as you appeared tentatively at least to do for | 
Shallow Bay. | 
A Well, I don"t think we | 
should rule out the possibility of using bank sheen este: 
but I think that this is a question of final desian 
and at May be that: in fact, Dr. Clark, I think expressed 
it probably the best, that one might adopt a compromise 
solution and establish sufficiently adequate setback 
to Sia ectoai ae period, if you wirsh-so that 
you could watch these crossings over a period of time 
and if bank protection measures appeared necessary 
or desirable at a later stage, that this could be 
implemented. 
‘@) The type of protection 
device you're contemplating at this stage is the 
gabion? 
A It would be some form 


of bank revetment and the qabion is a good possibility. 


OQ Are there others on 
your List at Gppilong? 
riprap material -- larger size material, you don't 


need the gabion type of structure. 
) There is an added 
difficulty, is there not,with erosion in these river 


banks that may not appear further south and that is 


A Well, if you just use 
the permafrost content of the bank which may exaggerate 
| 
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the speed or accelerate the speed of the erosion? 


A Well, on the contrary, 


I think there's a fair bit of evidence which would suggest 


it may slow down the erosion which would otherwise 
exist. 


Q What's the explanation 


for that? As a Wayman, I would have thought permafrost 


in the bank would accelerate the erosion. 

A I should perhaps let 
Dr. Cooper answer that one, since he wrote a paper on 
the subject, but, -- 

WLTINESS COOPER: All ‘right, 
if you take a channel that's incised into a relativelv 
erosive material , say it has sand or sand and silt 
banks, when you increase the -- or when you get at 
flood stage, you get bank erosion and this causes 
Migration. Now, I'm talking about the southern case 
where we don't have permafrost. Leaving the delta 
for the moment, where you can -- let's say you're on 
the Peel river and you get quite a variation in your 
floods, you can get some extreme erosion events and 
if you look at the erosional history of a bank, you'll 
get, in an extreme flood, a situation where a bank 
Might migrate 50 or 100 or more feet. I've seen cases 


on the Liard River, an area of Watson Lake where you 


can get up to 100 feet in one year. This'll be followed 


by years where you won't get any erosion. 
So it's -- you get great 
variation from one year to the other. Now, when you 


add permafrost to this situation, it. becomes much more 


, Hollingshead, Williams, | 
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Cross-Exam by Goudge | 


steady. You -- when the permafrost melts close to 
the bank and you get, if you like, an active laver, 


this will erode relatively easy. But during the 
then 


course of that flood, you’come against the frozen | 


material and it's relatively resistant to erosion 





ror the period of the flood. So, the net result is 
. feet 

you may get five’one year, twelve feet the next, and 
it's much more constant. The chances for a very large 
amount in one year, just aren't there. | 

@) Although the chance for 
a regularly occurring substantial amount are perhaps 
increased? 

there 
A They're as they are in 


the other instance. 





@) Now Mr. Williams, tr 7 


could come to you and deal with the construction techni-| 


| 
i 


que you propose to lay the pipe across the delta islanéds|. 


it | 
This is as opposed to laying’ under the crossings -- or | 
laying it under the water bodies. As I understand it, | 


You te proposing two ditches fifty feet apart. 


WITNESS WILLIAMS: Yes sir. 


QO That means two spoil 
mounds. and SO on? 
A Yes, Siutc, 


| 
| 
O I take it you haven't : 
prepared any of those nice right-of-way diagrams that 
we saw for the trunkline? | 

A No, we haven't. | 


Q If your draftsman is 


still at work, it might be helpful if you could and I'll 


| 


| 
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tell you why, because it puzzles me as to how you're 





going to get those two trenches in the right-of-way. 
Do you propose to dig them both at once? 
A What width of right-of-way 


are you thinking of Mr. Gotidge? 


@) WeiloaeL think, that?! s 
my next question. 

A We're thinking about 
170 feet. 

@) 170 feet? 

A Ves: Sara 

QO So that you simply 
tack fifty feet on? 

A Yes sir. 

Q That satisfies me a 


little because at 120 feet, it looked crowded. 


| 
| 
A Ves yy Gabhink. ivf, vio; 
you know, take the acreages shown on the strip maps, | 
you" see, that that, probably calculates to.170 feet. | 
@) Well, assume 170 feet, | 
are you planning to dig the trenches at the same time? 
A On, «Lt s.-a poser ii Lat, 
Mr. Goudge. We really haven't gone that far in the 
detailed planning. 
Q Yesu.s, hubake 26 -Lf sou 
did that, the trenching machines would be running in 
the same direction because as I recall, they can only 
work on one Side. 


A The trenching machines 


Canwahrow ouvtstheaspoaleithertsides Its (thé side 










= vsw-2 oO~ 


|ysw~20O~iipka 


if 
. s'aeels 
i 
; 
i 
JIUOCAE 
{ 
: 
i 
ae 
‘4 
i 
/ 5 = 
1] 
oe 
4 
‘ ri 
. $53 OV] 
| a 
: ‘ oa te 
| 
i +i ra fe 
: 
3 Li 
: 
| 
Ov t£r 3 
. cor 
‘ © MS9 
| c 
; 
’ 
290 LT 


shire oan 


on uoy wod OF en 9m 2ofxsua $i seuaned « 


ipsam paidoners afl 


~.. 
me 


Wie l9 
yc mss 
| saa 


1] 
7 


uJ 
¥. 


aan a iad 


Gsorro fs djod medt nih oF on0gotqg RPT ot : vo 
& 






7 


ttiipiz sdt+ at gadoqde12 owl sa0odt aon a 






7 







to d3biw seady A aut 
fephued .7M to patdnids Hoy ers 
Anidy I-, flaw 0 
nOistasyo Jxen yn 
palcintda o2*sW A 
ates? oxl 
reo O*FL . 
tia easy A 
Fi terit oF . 
Sno Jg92 YoTL Ages 
aay 
29 2ea0T : 
Pwo woot at .j983 OSE 36 seusosa sigzii 
" aay j 
; is wots gopss1tD6 aad oASF ,Wwomx YOY 
+ eavels : foxy god gendd ose I[f'uay 
L my [iow 
t ti sfane12? 92 pib of pitnntsiq woy sit4 
sod 9 Fi, 
18t 37 mop t'neved yifsex sW ,epbeor .ImM- 
-paianela BbBalisdeb 
f ets? I 290Y ; 
ua ad i godtiosm prinonsst sit ,ted? bib | 
yeit ,Llsoex T 28 seyened notstosxib amsa sad | 


.9bL2 


’ 


acto MO AoW 


A 


a’3t .ebta terntie Lioqe aid sue, wort rs 


Uy 


6 | 

















20100 
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Minning, Clark, Purcell 
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booms that are <= 


Q Yes. | 

A => MReStractea to one 
adirection. 

O Now, once the pipe is 


available to be tested, do you propose to use methanol 


there as everywhere else to test your pipe? 





A Yes Sia. 


QO J take it you perhaps 


agree, although this is rather more for the environmenta 


people that the disposal of the methanol test RAR blew! 


is perhaps even more critical in the delta area than 
elsewhere? | 
A Yes; that’ =-- if -the proper | 
procedures for the disposal are used, I wouldn't see | 
it as more of a problem, Mr. Goudge. If -- 
Q You haven't at least 


contemplated because of any environmental Sensitivity 





of the delta, going to other pipe testing mechanisms 


in the delta? 


A No Sir. i haven't, other 
people may have. 

Q Not with -- 

A Eden know if Mr. 


Purcell is aware of any other recommendation made in 


that respect. 


WITNESS PURCELL: No, I'm not. 


fe) What about testing with 
water -- testing the portions under the water crossings 
with water? Has that been considered? That would 


a ee 
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RPEPORTING L-TD. 


AY 2 


COOPe) 
Miri, Clark: Puree’. ] . 
Cross-Exam by Goudge 
entail summer testing given the summer construction. 
WITNESS WILLIAMS: TI don't 
think so, Mr. Goudge. It's a possibility but the 
string of methanol that is moved on down the line for 
sectional testing would still have to go through that 


-- the water section. I don't know if there'd be a 


great advantage to it. 


, Uollingqshead, Williams, 
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Cooper, Hollingshead, Williams 

Minning, Clark, Purcell 

Cross-Exam by Goudge 

QO It could be done though, 
Soulda 12 not? 

A I suppose. We might have 
a little concern about the banks where you come into 
the permarrost but 7 am smre ut can be donée,, ves. 

QO Now, let me move to you 

elation to 
Dine Clark, 1am the nature of the soils on the delta 
islands. We heard a good deal from Dr. Lewis in Inuvik 
as to the complexity of the soils in the delta area. 
Would your view generally 
be that there is that complexity? 

WITNESS CLARK: A Lothian 
overall one would say it is relatively homogeneous but 
there is -- it is predominantly silt and sand. They 
occur in varying proportions. There is some clay and 
Organic material as well. We have found relatively 
consistent densities higher than we had anticipated. 

Q There may be a variety of 
vertiaal pattern, if 1 scan put it. that way. 

A Gist. 

Q And a variety of permafrost 
patterns in the sense that there are pockets of unfrozen 
soil down to depths throughout the delta on an irregular 
basis. 

A Yes, sir. 

Q There is perhaps a variety 
of surface conditions across the delta. 

A I am not sure what you 


mean by "surface conditions", Mr. Goudge. 
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Cooper, Hollingshead, Williams 

Mining hOlare, Bunce 1 

Cross-Exam by Goudge 

O Well, in some areas, you 
have very wet surface areas and in other areas, it is 
relatively dry. 

A Yes. 

Q so that it isn't perhaps 
accurate for us to think of the soil conditions in the 
delta as being in any sense homogeneous. 

A In a textural sense, they 
are relatively homogeneous. You are right. They occur 
in different stratifications. 

© And that these variations 
that we have spoken about all have a relevance for 
the engineering to be taken place on the delta? 

A Yes, sir. 

Q Now, dealing particularly 
with the permafrost distribution on the delta you 
have acknowledged just now and earlier that there are 
these unfrozen zones. To what extent has their location 
been plotted on the delta at least insofar as your 
route is concerned? 

A Not in the final detail. 
We have drilled particular features such as shallow 
lakes, overland areas and on the water but we haven't 
identitied all of the wnirozgéen zones. At least I don't 
believe that we have. 

0 The existence of these 
unfrozen zones at least as I understood the course we 
have had on frost heave, creates a frost heave problem. 


A It could, yes. 









BON ‘Sansa 5 Jott ai - 
ei 35 28635 tonto &. 










"i ee if sare fet) » Wi . : : . . -_ islox 
. 7 y | ¥. gay K Dorr te i iy tay (oe Su e | 
he : : | ‘ aver ¥, a aay |) ; i ve 
| -agedzaq 4*nat 32 gene 08 9 pais hin diy diel 


eit Ax ea6i+ Kame [toe edt 20 Antsy ot ‘au 10t “9381098 
; -evoonspomod sanea vite nt ‘dar as stioeb 


yott ,sense Lewidxes 6 ni A 


‘ooo yet .topiat oté voY .avoenspomed Yievitsist sis ot 7 
fat 7 
.enoltisotifstsxte tnezet3ib at bie nt 
: if 
snoigsiisav eset gad? bHA 0 }ss ee 
a 
10% sonevate: 6 svsd Lis tuods noxvoge svsd ewdsde [jer |” 
; a 
salah edt no sosig nextst ed o+ piiisentpne eng pet 3 
aS 
-ti2 ,eo% A ar. - 2 
yitsinotiz6q paiissS ,wow 9 at - 


soy siieh edt no noftidisztetib Jeoutsemieg ady ddiw 


eis sitios tedt telixss Bas won teut bepbelwonios Svad 


Lbs] 


au ———— Se 
al | 
— ad 
Ai 


= 
rs: 
he 
To 
4 


notts>oL 1isft asd tnotxe gedw oT ,e9nos nesortay eeant 


Ee 


tuoy e6 wl0oent tesel +6 6tieb edd no bestolg feed 4 Es 

| Shenissm0o af Sstu0r to 

listeb Isalt’ sat ar 2o0u ‘A ce 
wollsda as dowa aetttsst islwotsisq belliab Svan’ ow rs 
+'neved Sw tud tetsw SAF no brs assis basiisvo ,a6xal hos 
t'nob I tesol JA .29n0s mesortinu ent to Ils boltignebi fe 


.ovend ew taeda aveilfod ac 
seant to soneteixe SAT 0 Mt ; 
’ ‘ / 
ew S2105 oft boosarsbau t 8&5 tasal 4s et sada 


«25y ,DIvoo’ Fi A 
Te a | 


. ; 
— 7 : Ai igen Bei 





b- 


20104 

Cooper, Hollingshead, Williams 

Mining, clare, furcall 

Cross-Exam by Goudge 

O And you would have 
the pipe passing as chilled pipe from frozen soil into 
yuninozen. soil. 

A Yes, exactly -- not 
exactly, but very similar to what we have in the 
discontinuous permafrost zone. 

Q MES. .sANG Lin fact the 


frequency of that kind of passage across the delta 


is at this stage undetermined because you haven't 


identified the various pockets of unfrozen soil through 


which your pipe will pass? 

A I would think that based 
on air photo interpretation right now we could probably 
make a very good estimate but we would want to have 
field work to be more precise about it; specifically 
a geophysical program there. 

Q Yes, but you have no 
doubt, .L. take it,,.that you. will have to. undertake frost 
heave control measures across the delta. 

A I don't foresee the 
requirement ne a surcharge loading on the 
surface of any soils in the delta. 

Q You don't see that as 
a need but will you have to turn to other devices? 

A Not a device, Mr. Goudae, 
the burial in the river crossings will just have to 
be deep enough to make sure that the rate of heave 
was within our tolerable limits. On the overland areas 
the 10-foot depth to the bottom of the ditch, I believe, 


will satisfy that requirement now for any minor unfrozen! 
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Cooper, Hollingshead, Williams 

Minniang, Jove, (urcel | 

Cross-Exam by Goudge 
areas that we encounter. 

Q Yes /*# 20 fader, Len’. Ee 
so that a berm would probably not be a Practical 
control device on the delta because of the storm 
Surge ditriculcy ? 

A NO}, +4 hOn vs think chat 
would rule out a berm. Maybe I'm not interpreting 
the context of what you are saying. 

Q Well, would you view 
SLOrm SULgGesS == Suppose’ you did have. -to go to a bern, 
that d¢éep burial. didn't. do at. for Vou. "Would you worry 
about your berm being threatened by storm surges? 

A It would have to be 
made of material that would resist any erosion during 
a Storm surge, 

QO DO you feel that the 
normal kind of material you look to for berms of this 
kind elsewhere in the valley would resist? 

A No. 

@) SO you would have to have 


special overburden material? 


A It would have to be -- 
/ Should 
0 To build berms vou need 
them. 
A Yes, granular material 


sufficiently coarse to resist erosion. 
QO Let me turn from heave 
then, Dr. Clark, to buoyancy because that is another 


problem you face in the delta as well. 
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Cooper, Hollingshead, Williams 

Minning, Clark, Purcell 

Cross-Exam by Goudge 

A Yes, S27. 

Q And you have said I think 
that frost anchors and weights are your proposal there. 

A Yes, Sir. 

@) Are you concerned about 


buoyancy primarily in that stage of the evolution of 


the pspe wnt) it 2s chilled? 


A Yes, sir. 

6) Are you concerned at 
all about it thereafter? 

A For a short period 
thereafter, yes. 

QO Why a short period? 


A Until the frost bulb is 
sufficiently established to prevent buoyancy. 

Q And by that do you mean 
until it freezes down to the permafrost bed? 

A Are you thinking of 
Shallow Bay now or -- 

QO Well, I am thinking of 
the land areas of the delta. 

A Most Of it will be in’ Ehe 
permafrost bed but in any unfrozen portion of the land 
area, it wouldn't necessarily be down to the permafrost 
bed but it would be until the backfill up to the normal 
active layer depth was frozen. 

O A see. That means then 
that the frost anchors and weights are relevant to what -- 


the first two years of the pipe being in the ground? 
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Cooper, Hollingshead, Williams. 

MInning,- Clark, Purce.! 

Cross-Exam by Goudge 

A About that, yes. 

QO As between those two 
devices, frost anchors and weights, do you have a 
preference? 

A 1 ao, yes. i prefer the 
frost anchor. Maybe Mr. Williams has a different 
preference here. 

Q Go ahead. 

WITNESS WILLIAMS: A I 
was just going to add, Mr. Goudge, that the cost 
estimates reflect the use of anti-buoyancy control 
to neither the form of weighting or frost anchors 
across the full length of the delta but we have not 
ruled out the possibility of substituting in some areas 
ditch flooding as an anti-buoyancy control measures through; 
parts of the cross-delta route, but the cost estimates 


do include full weighting or anchoring across the delta. 
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Cooper, Holl ineashead , Williams, 
Minnang, Clark, Purcell 
Cross-Exam by Goudge 


O When you say that, Mr. 
Williams, do you assume 50% of the line using frost 
anchors, and 50% using weights, or what? 

A Well)~d- should back off 
a bit I guess and say that I think the cost estimates 
are based on weighting, which, in our opinion, is more 
expensive than frost anchors. 

Q What kind -- sorry -- 
what kind of weights? Are they saddle weights or 
bolt-on weights? 

A Metin kan. thi stcase, 


it's continuous concrete coating. 


Q A continuous concrete 
jacket? 

A Yes sir. 

Q Right the way from what 


we call Milepost 319 roughly to Tununuk Junction? 

A That's what's in the cost 
estimate, yes. We don't think that that’s what will 
be done, but that"s* what's in®the* estimate 

Q I wonder if your 
granular materials estimate includes that proposal? 

A By comparison otha s 
a pretty small amount, Mr. Goudge. 

QO YOUNGont t,eistake it 
Mr. Williams, contemplate using gravel backfill as 
a buoyancy control device? 

A No sir. 

Q Now sir, when you were 


speaking yesterday of the work pads and wharves in the 
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Cooper, Hollingshead, witl iams, 
Mining, Clark, Purcel 
Cross-Exam by Goudge 











1| delta, you said I think that the work pads are 
2 proposed to be ten feet in depth, which I take it 
7 brings them above the flood level. 
1 
4 | A nee sir. 
5 Q And there is no 
6 | intention of having any work areas which are protected | 
7 from flood, by dykes alone? 
’ A Noys i arthastsis! siit 
| reflected. im, our «navel quantity estimates, or material 
10 | Ghianiteast yn. 
inal @) And as well on your pads, 
12 I take it, any fuel storage will be dyked? 
i 
re A mec? Sir. 
4 | Q And all your fuel 
41 storage will be on the pads? 
144 A Yes sir. 
} 
17 | Q Are those pads to be 
18 built in winter? 
19 | A I think we mentioned that 
20 | the possibility of masing dredge material for the core 
21 | and finishing, off with gravel, Particularly: @f there’ s 
22,| resistance to taking that quantity ofyguavel \iromeVaya.. 
234) Q Well, we'll be coming 
4) to that in a moment, but let me ask you about dredging 
5 as well. There will be some barging at least of 
6 | materials for yourconstruction purposes: through ithe 
27 | delta channels? 
28 A Yessir: 


| Q Do you propose to dredge 


any channels to facilitate the barging? | 
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CHOOper, Moth iipsherd, Wiliians. 
Minnwiny, Chark, Puree lL. 
Cross-Exam by Goudge 


A On, 2 is. possible that 
some dredging will be required to get to the -- to the 
docking area, but not dredging long lengths of channel, 
Mr. Goudge, no. 

Q Dealing specifically with 
CD-08, which you've now moved, I was puzzled at not 
being able to find an obvious whané site, relating 
to CD-08, and I wonder, given the heavy equipment that 
will have to be moved to that site, whether you propose 
to barge to Bar C and then move it over a river road 
to the site, or have you tackled that problem? 

A What heavy -- did you 
say heavy equipment and material? 

Q Such as the compressors, 
how are you going to -- what route are you going to 
take €o Get them to that site, snow that,.vou lve. moved 
the site? 

A I would see them being 
hau leds rom, Tununuk, nouthate the site, 

QO On a river road? 

A On a winter road, yes. 

The channel that does 
Pun Near EG chesstacion site, Poehink. is pretty 
marginal. There's a possibilityiathat,you.could.get 
in, there: in, the early part of the season. It's just 
my quick estimate of looking at hydrographic maps, but 
it's a pretty shallow channel. 

@. Then your maintenance 
activities in the delta, EZ take it;.are.to,be conde 


from a base either at Tununuk or Tununuk Junction? | 
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Cooper , Hollingshead, Williams, 

MADD Di, tClavk, Purcell i 

Cross-Fxam by Goudge 

A Yeoroie . 

Q And you'd acknowledge 
I think that any activity in the delta that has to be 
done in the summer is going to be very dicey, from 
an environmental point of view? 

A Yes sir. 

Q Reading your evidence at 
page 197797 wiere you List, I vnink,* a Good deal of 
equipment, such as amphibious transport equipment, with 
it being equipped with backhoes or A-frames, and gantry 
type cranes, and hydraulic winches, and you additionally 
mention balloon tired low ground pressure vehicles, : 
suggests to me that there may be some possibility of 
regular summer maintenance in the delta. I take it 
that's simply a bad dream on my part. 

A I wouldn't see summer 


jbeing done 
by “chovce, Mr.“Goudge. “I carn see that 


maintenance 
some Subsidence in “the “ditch “line “is Going to’ take 

place in the early ‘years, “and I think that that can 

be repaired in the winter months, but -- 

Q You'd agree Les Vital 
to avoid regular maintenance in the summer in the delta? 

A Yes sir. 

O SOvi take 2b this 
equipment which you propose to collect at Tununuk, which 
appears to be designed for summertime capability in 
the delta, is there for the dire emergency situation? 

A Yes sir. 

Q That's despite the fact 


that you twinned the pipe all the way across the delta? 
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Cooper, Hollingshead, Willi ams, 
Minning, Clark, Purcell 
Cross-Exam by Goudge 


A That's despite the fact. 
tf\a failure occurred in a water Crossing , at? would 
seem to me the logical time of year to repair it 
would be in the summer, Mr. Goudge. Maybe I didn't 
understand your question 

Q Well, I* think! I%Vve* a@éked 
the question several times, and I don't need to trouble 
you with another go at it. Now, Mr. Purcell let me 
move to you for a moment, and take you back to earlier 
evidence before the Inquiry, where Mr. Dau Said at 
page» 1733n0f) thestranscript that, quote, 

"We have some limits in moving Stations, you 

know we cannot move them many miles without 

suffering a large penalty in throughput. 

Question: What is a major move, what is 

a minor move? 

Answer: A half a mile we can live with in 

most locations, beyond that we get concerned." 
I think sir, you can perhaps understand my layman's 
Surprise to find that you can move a compressor 
station 16 miles, with relatively little ai tivemwLey, 
from a hydraulic point of view. ‘Now I take it I'm 
correct that there is relatively little di fiscwity 
from @ Bydraulie point, .of view? 

WITNES® PURCELL: There is 
an increase in fuel consumption, during the fourth 
and fifth years, when that station is required, and 
as I discussed with Mr. Gibbs, there would be a through- 
put penalty if the Prudhoe Bay line were to be fully | 
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Cooper, Hollingshead, Williams, 


Minning,’ CUarki; Pure] 1 


Cross-Exam by Goudge 


Q The move of that compressor 
station 16 miles suggests to me that there is the same 
possibility concerning other compressor stations, 
throughout the system. Is that so? 

A There's more flexibility 
on the stations on the Prudhoe Bay line, than on the 
main line, up through the fifth operating year because 
the Prudhoe Bay line is only carrying halt ‘the gas’. 

The penalty is smaller. On the main line there would 

be a much larger penalty in fuel consumption, and 
probably in capital costs, if you were to try to move 

a Station that far. It's not impossible, but the penalty 
would be larger. | 

Q Yes. And is it possible 
for you to say what a 16 mile move of a compressor 
station on the main line would be by comparison with 


the CD-08 move? 
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CGaope., Uslidngachead, wilivame 

Mie TU tai. Cld Sal ilke. CT rare aS 

Cross-Exam by Goudae 

A I. haven 't looked.at. it 
specifically. «In many. cases, it. depends upon the 
particular station and the moves that have previously 
been made. It depends upon the gradient that the 
pipe is following, whether it's going downhill at the 
time or going uphill. I can't -- don't believe give 


you any specific numbers. 


@ There would be however, 





a penality in throughput that you feel would be somewhat 


greaterntL have the, penality feltras aanesul teof. the 
CD-08 move? 

A The increased fuel 
consumption.would. be ,ogreater.and. that. fuel consumption 
would Come, Outof, the throughput. .So,.+the. answer: ic 
yes, I believe. 

QO VCs Wathoutea specafic 
example; anefrontpol yoUsnavouncand&£ say what. the.move 
of similar. lengih £0 a.compressoc station.on, they maan= 
line would: do:to.costsasi compared to the CD-08 move? 

A No. When we discussed 
this with, I believe Mr. Seott Baet year, we told him 
we would prefer to examine, specatic danstances* rather 
than try to give an answer that would encompass any 
station. 


O Yes.e here, sano doubt 











though, as you say that the move of anv station presents 


Some. COSi).ana that, 1. take at, Gan hewturned,intos what 
VYouncall-anequivalent,.capital cos? 
A Yes. 


Q in» the,responses, that, you 
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» Wollingshead, Williams, * 


Minn ng, Clark, Pircel., 


Cross-Exam by Goudae 


("Oop rest 


delivered to the pipeline assessment group, there was a 
passage that dealt with equivalent capital costs 
entailed by the movement of stations. Do you recall 
that? 
A VGs jin .L Tecal che 
Generalities of 1t. 
Q Let me read you a passage 
from your responses at page 16-2 of the responses 
where it said by your company -that 
"The effect of a move which reduces system 
capability is to increase the unit cost of gas 
transported and the increase in unit cost can be 
expressed in terms of equivalent increase in 
Capital cost. For a “single station relocatron of 
about half a mile, the equivalent capital cost 
increase ranges from about $2million to about $5 
millizen., For relocations of two to: four miles, 
the equivalent capital cost increase¢in the tens 
or millions ef dollars.” 
Lt take it that's accurate: sir? 
A Yes sir. 
@) Does my layman's 
mathematics lead to a correct conclusion when I 
estimate that a 16 mile move would entail an equivalent 
Capital eost well into the tens of millions of dollars? 
A it courtd do, Mr. Goudde, 
What I think was done for the purposes of that study 
and just in order to make the answer understandable, 
was to determine the loss of throughput if the station 


were moved and the size were not changed. I've kind of 
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Cooper, Wollingshead, Williams, | 


PATO» Gc LeLEde , pak ater = 9 i ae 
Cross-Fxam by Goudge 


Porgocten thea details of the study. It's) been a longa 
time ago. 
O Well, I simply take it 


on the basis that a two to four mile move entails an 


equivalent capital cost, you say in tens of millions GF 


Aol Jars: I move from that to.a station move of 16 miles | 


and assume that the equivalent capital cost of that 


is going to be well into the tens of millions of dollars, 
| 


PS Chien steering 

A At those fully loaded 
volumes and applying the assumptions that were used in 
that study, I'm sure you'd get that answer, yes. 

QO Yes... wonder sir, if 
based on that, you've conducted any kind of study to 
determine the equivalent capital cost entailed in the 
move of CD-08? 

A I have an idea for the 
volumes up through the fifth year of the additional 
COSt In tunel, of that move. 

O What. iS that sir? 

A The fuel penality in 


ehe fourth year is 120 million, cubic feet, per year, 


and in the fifth year 140 million cubic feet per year. 


O Yes. Can you reduce 
Ehese penalries tq collar values for me? 
A The cost of == or the 
Pee ; : 
value of fuel gas hasn't been established, but I've 
heard examples that range -- or guesses that range at 
SU toe olla @ thousand cubie feet. At a dollar, 


the numbers would be 120 to $140 thousand a year. 
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Cooper; Nott tnepsheads wit iane, 

Minnang,.,Clark } PumGeli. 

Cross-Exam by Goudge 

O Yes. Ictake it there 
are other items that go into the production of the 
equivalent capital cost of such a move besides the 
additional fuel cost? 

A In the case of CD-08, we 
had some changes in piping and so forth that added 
a little bit to the cost. For example, we had to add 
two 48 inch scraper traps at Tununuk Junction. 

@) Yés. plttake it *you"d 
agree with me that however one computed the equivalent 
Capital cost of the move, once one got the total, the 
net saving of the cross-delta route is the difference 
between $190 million proposed and the additional 
equivalent capital cost of moving the compressor: 
station. 

A Yes. 

O So that you have to 
subtract if you want to find what Arctic Gas is saving 
asta tesult of hihiswpropesalisy the equivalent capital 
cost of moving the compressor station. 

A Yes, you woulda. 

QO Do you have any idea 
what order of magnitude of numbers or of dollars you're 
talking akout when you speak of the equivalent capital 
cost of moving CD-08? 

A There was ‘an “increase in 
the cost of valves and scraper traps and so forth due 
to the move to Tununuk Junction of $100 thousand. This 
is a special situation that wouldn't be Cy pUeaINeet the 


average move. It had to do with the elimination of the 
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MNT e gp COE tet Tg MELT. MS TT jams, | 

pining Clark, Witael 1, | 

Cross-Exam by Goudae 
four scraper traps at the previous location and the 
addition of two 48 inch scraper traps at the junction. 
But at any rate, it totalled $100 thousand. That is 
Simply the price of the material components. It doesn't 
include escalation or installVation or indirect costs. 


That would inflate it somewhat. 


QO r wonder sir"ift itt would 





be asking too much to ask you to refer back to the 
responses from which I quoted and perhaps’ use the 
same methodology as was obviously behind that response 
in calculating equivalent capital cost of the move 
to determine the equivalent capital cost of moving 
CD=-08? 

A rt could be ‘done y “It's 
a little bit difficult because, as I said, there is more 
flexibility on that supply line because the volumes are 
lower and there happened to be excess Capacity at CD-08 


and the next station that could come into play with 





this move. The real penality I don't think would show 


up until the volumes went beyond those that are con- 
tained in the application. 

O That. 2s uUMcil the Pareral 
was fully powered? 

A That's correct. Then 
LHe pena erases finetion Of the Wollimes’ that are 


flowing from the delta at that time. It becomes less 


of an academic exercise than the response to that 
deficiency letter, which was more typical. 
Q Well, the response that I 


quoted from paints a much blacker picture as I understahd 
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Soon | MOM tigpshead » Wi ki tam: 
MPL pee laAwky jaeweh 1 
Cross-Exam by Goudge 


, 


you of the cost of moving a compressor station than 


what you've actually experienced with CD-08? 





A Because that lateral 
LerNOL” CU 
QO Well sir, I would be 


the equivalent capital” cost! ae:you oe ena perhaps 


| 
grateful if you could -- if you could prepare in brief | 
| 
Supply it to Mr. Marshall of the move of CD-08 so | 
we could have that in addition to the response. 
A Paes ir faa’ pkey to. do 
Dies 
MR. MARSHALL: Mr. Goudge, 
do you really need that for purposes! Of ithis inquiry? 
MR. "GOUDGE: ©/Well Mr. Marshall, 
I'm concerned about -- we've had a lot of evidence 
earlier about the moves of compressor stations and 


what they entail. The cost factor has been quoted in 


detail. It may be that we or other participants may 





have further to say about possible moves for environ- 
mental reasons. 
MR. MARSHALL: Well I think that == 
MR. GOUDGFE: If we're to have 


this put in perspective, 1 thank if Ss important that 





we know what an actual move costs hy way of equivalent 
capital cost because otherwise, all we're left with is | 
a theoretical response which, in my submission, appears | 
to be rather inflated when one comes to a particular | 


example. 


MR. MARSHALL: Well Mr. Goudge, | 





what Mr. Purcell has been trying to explain is that when | 
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Ceaper, Tol 14 nashead, Williams a 
Minning, Clark, Price 1 li, 
Cross-Exam by Goudge | 
given to the assessment group question, we're dealing | 
with a typical situation of a move on the System as it 
then was. The system has since been redesigned with 

the cross-delta line and you're dealing with the move 

of the station where there is excess capacity in it. 

It's not a typical Situation, so finding out what the 
Specific capital cost equivalent ‘ge of the move of | 
CD-08 sixteen miles east is going to tell you nothing 
about what the equivalent capital cost figures would 

be for a move of any other station. There's no 
comparable situation. This is a unique Situation and 
that's what Mr. Purcell has been explaining to you. 

MR. GOUDGE: Well, it's the only example 
we have to go on dnd I'm concerned sir that we have the 
deve or "that example as a basis for Submission, as | 
to others it may be that it will be argued that it is 
atypical and one can't argue from the one example to 


conclude anything ahout any other compressor station. 
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Cooper, ltlollingshead, Williams 

Minning ,~ Clark, Perce bh. 

Cross-Exam by Goudge 

MR. MARSHALL: Why don't you 
have the argument right now. It is an atypical situation 
with no application to removal of any other station, and 
I, unless ordered otherwise, am of the view that there 
is no point putting the witness to that work. 

MR. GOUDGE: Well, let me 
say, Mr. Commissioner, that without it all we have to 
argue about is what is in the response which appears 
to me to be at least on the example that we have, a 
figure which is much beyond the capital cost that 
appears with the one case we do have to look at. To 
put the thing in balance, I think it would be very 
useful to see what the capital cost is of moving the 
Station that the applicant has actually moved. 

MR. MARSHALL: You can't 
balance apples and oranges. You have got a situation 
where you have got a Prudhoe Bay supply line that is 
designed ultimately to carry 44 Bcf per day and 
it is not initially carrying that and the move of 
that station on that lines *qoing to have totally 
different cost, capital cost equivalents than the move 
Sf a2 Station south of the junetion. 

You know, I am trying 
eo be heipruly Mr Goudge. It) Ps *not going to get you 
anything useful. It is going to put the witness to a 
LOGIC wore tand 2 1s not going to help you. 

MR. GOUDGE: What we have now, 
Sir, is we have evidence based on the responses that I 
read which is that the equivalent capital cost of moving! 


ae compressor station 2"to 4’ miles “is in tens of mill tons 
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Cooper, HOllingsnead, Wi lls dirs 

Manning, “Clark , Pieéel) 

Cross-Exam by Goudge 
of dollars. Now, that is what is on the record now. 
Fvam Concerted that "that 1s’ net “accurate in the orfe 
example that we have, and to obtain the inaccuracy I 
want to have the witness's best estimate of what the 
actual equivalént "capital ‘cost™is, so that my friend 
Gan “EWcone along: de the end of *t hetday-“and say, we Cam t 

ZCONSTraInt 
suffer the cost’ of moving a compressor station because 
it is in the magnitude of tens of millions of dollars. 

MR MARSA? -bi Eb eon wart EO 
pick a station that you want moved and pick a location 
to which you want it moved, then we have got something 
concreté “to work with and I am sure Mr. Purcéll ‘could 
work up an estimate of what the capital cost equivalent 
at “thas “SOrtl-Of “a move mrgnt bey bute to’ de something in 
the abstract is a make-work project in my humble 
submission MriecGoudgels “If yo want «te “get specific 
and "Ete va Specriic location’ that’ you “want ‘moved ‘to 
another location, I am sure that Mr. Purcell could 
come up with some figures for you. 

MR. GOUDGE: I was being quite 
specific to ask about the one station. 

THE COMMISSIONER: Did you want 
to add anything to this? I saw you leaning forward 
there. Does that just mean you are listening? 

WITNESS PURCELL: Listening 
Hicently;*es;)'"sir . 

MR. MARSHALL: +t means. I 
probably had it wrong again, Sir. 

A ' It is what we have told 


Mr. Scott and I mentioned to Mr. Goudge a little while 
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CMP Od yy Maal dag sihienigls Widddame 
Manning, Chark, Purcel]1.. 
Cross-Exam by Goudge 
ago,end. what Mr. Marshall has said, I. can only 
reinforce: andj that is, that,each situation is. unique and 
that I agree with Mr. Marshall that this probably the 
most anomalous Situation on the whole pipeline and 
1t =- a calculation could be madexbubadit wowld.ondy 
fit the situation and Arctic Gas has already agreed to 
accept the penalty. 

Wen canit, <-* there, would 
be absolutely impossible to try to extrapolate this 
rnhormatwon to, any other, station, on the. pipeline. 

THE COMMISSIONER: Excuse me, 

Mr. Goudge, what Mr. Purcell says certainly apvears 

have, a, good, deal. of, force behind,it..,.He says .you, can't 
extrapolate, the cost of that move. to. other possible 
moves of compressor stations along the route and Mr. 
Marshall says that being the case why don't we deal with 
it case by case and we only have one case so far -- 
well,.we fhhave others, Mm. Barry, Dr. Barry wanted to 
move the compressor stations on the west side of the 


Gdeskea cbuttend onwhhe: morth coast but, this us) the only 


one that's been kind of taken apart and put back together. 


MR. GOUDGE: Let me ask it 
this way, sir. I am concerned about the apparent 
generalization which is in the response. A relocation 

fi2 ta 4miles produces an equivalent capital 

eost in the tens of millions ofjdollars and that == 
now if each case is unique that statement is not 
accurate. 

ee AGOMM ISS TONE: Well, excuse 


me, I see that point. You are talking about loss of 
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Cooper, llollingshead, Williams 

Minning, Clark); Puyce Ll 

Cross-Exam by Goudge 
SOnpression and so Torth and amortizing that or 
Caiculating 2 all back and working Lt in to the 
Gapital cost figures, that is what the thing in the 
responses is, isn't it? 

A I believe what we did and 
I wish I had reviewed that, but I believe what we did 
was something like this. That we took the mainline 
because that was the fudly loaded part of the pipeline 
that was the easiest to work with,and we said if we 
move a station, we'll have a loss of throughput of 
let's say, 1%. And that is equivalent on a capital 
Got lars per m,e..0. “Of Throughout er anereasing the 
cost of the pipeline by 1% so you know, that would 
Me in the order or 5/70 maliion om so; 12 of 7 ba binon 
or whatever the number is, and the number that I mentioned 
to Mr. Gibbs yesterday was that there would be a 
throughput reduction of 14% as a result of this move 
if nothing else were done. 

THE COMMISSTONER: That 5s the 
move of that compressor station from the middle of the 
delta to Tununuk. 

A Thigtois cConmrect. 

THE COMMISSIONER: Then what 
you have done is you have powered up the one on the 
west side -- 

A No. 

THE COMMISSTONER: Oh, then 
what you have you: 'done to compensate for the loss of 


compression you would otherwise suffer? 
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Cooper, Hollingshead, Williams 

Manning,, Clark, Purcell) 

Cross-Exam by Goudge 

A Well, we had the 
Situation where this compressor station was not 
required for 2 billion cubic feet a day from Prudhoe 
Bay. That was in years 2 and 3. And we wanted to go 
to, 2b Lon -enbic «iectwand. that just did require this 
station,andyas.a result,of putting dt inp~dt was only 
half loaded and the next station that ie eee tt ae of 
the junction was only half loaded. Now, that's:I think 
arereasonable way to go about designing a pipeline. 

THE COMMISSIONER: You say 
this is an anomalous situation which is not encountered 
on the main stem anywhere? 

A Not anywhere near this 
extent. There are from year to year, there is from 
year to year some excess capacity. 

THE, COMMISSIONER: Now, let 
mecaskevou this, if «you »>bring 4% billion cubic,feet 
along the Alaska's supply leg, when you reach, when 
you seek to do that, will you be asking to reinstall 
that compressor station in the delta? 

A There are what we discussed 
with Mr. Gibbs, three options as an alternative to 
taking a reduction in throughput. One would be to 
E done know 22 reconstruct 1s the best word, but add 
an additional compressor unit and probably an additional 
enLiling unit at the station. at Bae. jenction, That 
would, depending on the gas volumes, that would remove 
the throughput reduction. There would still be some 


excess fuel consumption depending on the volumes from the 
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Cooper, Hollingshead, Williams 

Minning, Clark, Purcell _ 

Cross-Exam by Goudge 
delta, there could be more compression added at the next 
station downstream, or if the Prudhoe Bay's line is 
full and there is gas from the delta there would obviously 
be .some looping on the »main,line and this pressure 
reduction which is the cause of the throughput loss 
could be compensated for by increasing the length of 
the looping which might mean in a sense pre-building, 
you might get a year ahead of yourself for one section 
O% 456, 

That is why it is so hard 

to answer his question. 

THE. COMMISSIONER: Yes, well, 
I think, Mr. Purcell has given us a lot of help here, 
that he has explained how they got that answer in the 
responses and you could probably add 50% to whatever 
figure they gave in the responses in view of the 
passage of time since the responses and the increased 
estimate, of the cost. of building .this; thing. Well, 
lepbeawetoP aon, cottee then. 


(PROCEEDINGS ADJOURNED) 
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Cooper, Hollingshead, Williams, 

Minntioge, Clarke,” Parcel! 

Cross-Exam by Goudge 

(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

MR. MARSHALL: Mr. Commissioner, 
Miss Lane asked about the list of recommendations 
that~Dr. McCart and Mr. Jakimchuk undertook to prepare, 
and we've checked with them and they have both 
indicated they can have something ready for Tuesday, 
but not without great difficulty, and that satisfies 
Miss Lane, I gather. 

THE COMMISSIONER: They should 
have not left it until this weekend, that's all I. can | 
say. 

MR. MARSHALL: It seems that 
Miss Lane has a lot more influence with them than 
either Mr. Hemstock or I. 

MR. GOUDGE: Yes, Mr. Williams, 
let me ask you one or two questions about a matter that 
erasesenots so umuchouttof, £hercross-delta, filing, as 
out of Mr. Marshall's letter, which was read in with 
your evidence in chief, and that relates to the 
proposed change you now have in your northern staging 
areas. As I understand you, the major staging area 
at Hay River, Fnterprise is now effectively being split, 
and Hay River, Enterprise will be maintained to some 
degree, but as well you propose a major staging area 
at Axes Poant. le. that correct? 

WITNESS WILLIAMS: Y @ewisarn 

QO And you say in your 
evidence that you've not yet determined the split in 
terms of material handling, between those two staging 


Ate AS. 
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Cooper, Hollinqshead, Williams, 
Mime, isk Paco. oy 
Cross-Exam by Goudge 


A Thats correct: Sir. 

QO Tl takes though vou 
contemplate a split that may well see Axe Point taking 
more of your material than Hay River, that possibility 
certainly exists. 

A I suppose so sir, as I 
say the study is not finished, but that's always a 
possthitisten. Aledom’ ticknow tii thats «Anuct te Gasi'saplan 
OmmMmor. 

QO What you will have at 
pheiwste iPosnte rac tye peicto thedusriwith, jaianajor 
trans-shipment point at Enterprise, then a routing 
along the highway, then a new all-weather road to 
Bre, tPoines cand tthemcauwharfingesfacid uty : 

A Yes sir. 

Q I stake pit <that would 
mean that manpower would have to be constantly 
maintained at both Enterprise and Axe Point? 

A Certainly as long as 
any material was being moved, and that would be most 
Ofethectime, yes. 

Q AnayitrAxesPeint 
develops as a staging area, there would then be some 
formeof permanent living quarters, at both Axe POint 
and Enterprise. 

A Permanent to the extent 
Ofraheampafachlityyosimalar tovetheracampefacilities 
I would think, Mr. Goudge. 

THE COMMISSIONER: You said 


that there was a study that was underway. Who's doing 
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Cooper, Wollingshead, Williomg, 

Minndte, Udtarks , Purcell 

Cross-Exam by Goudge 
the study? 

A Lt's mainly Arctic. Gas 
staff, Mr. Commissioner, with some input from Northern 
Engineering. 

THE COMMISSIONER: When will 
it be finished? Lesa Metter of “importance. Mr. 
Carter, you usually accompany us to community hearings, 
to, represent Arctic Gas. The hearing at Fort Providence 
was to be this weekend, and fortuitously it's been 
postponed indefinitely. The Axe POint development is 
a Matvter of Concern as much to Fort Providence, 
presumably, as it is to Hay River or any other 
community, and it would be helpful if we had that 
study, before the community hearing at Fort Providence 
takes place, so that people at Providence would have 
some idea of the extent of the staging area that is 
going in at Axe Point, and so that when we do have 
that hearing at Providence, those at Hay River, concerned 
about the problem, could come down and attend the 
meeting, or -- yes, come down the river and attend 
the meeting. 

Mi. MARSHALL: Gir, J. wonder 
if Mr. Hemstock and I could look into this over the 
weekend, and let you know when the work will be far 
enough along that we could give you something on that. 

MR. GOUDGE: Perhaps, Mr. 
Marshall as well, you could give us a general outline 
On the. mature of the stivcyv. dnsparticilear, is it 
addressing itself to the impact on Hay River? I assume 


it is, but it would be helpful to have that confirmed. 
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Cooper, \Uallingshead, Williams, 
Minning, Clark, ‘Purcel] 
Cross-Exam by Goudge 


NOW, Mr. Williams, ts Lt 
your proposal that the Axe Point site be devoted 
exclusively FO the Arctic *qas Operation: 

A I would assume that if 
the site was constructed by Arctic Gas, it would be 
for that specific purpose, yes. 

Q And the plan is that 
it will be constructed by Arctic Gas, and used 
exclusively by Arctic Gas. 

A fom. chink, fT can 
answer that question, Mr. Goudge. 

QO I ‘wonder Mr. Marshall, 
it you could tndicaete to us who "could answer that. 

I had assumed from your letter that Mr. Williams would 
be"abile to == 

MR. MARSHALL: I think you'll 
see in my letter I indicated that Mr. Williams could 
answer questions pertaining to the location of this 
pire Kh oo oe le i eg 

MR. GUUDGES I can rine it 
on the map myself. 

MR. MARSHALL: And as well 
a Ceecription =- you know, a description of the site, 
We have thought really that this is a matter that might 
be got into in more detail in the next phase, which 
is right around the corner, when when the Association 
of Municipalities will be here. They're interested 
in this subject as well. 

THE COMMISSIONER: I agree 


with you, and I'm sure you'll have that study by the 
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nice . Tolling gnead,. Williams, 
PIS hot ts Pace LL 
Cross-Exam by Goudge 
time we reach them, but I don't want to schedule this 
hearing at Providence, until we know a little more 
about the Axe Point development, that's all. 

MR. GOUDGE: Well Mr. Marshall, 
I take it then that we can look forward to a witness 
from Arctic Gas in phase 4, who will address himself 
to the relative advantages and disadvantages of Axe 
Point and Hay River staging areas. 

MR. MARSHALL: Frankly, Mr. 
Goudge, I would have thought that Foothills had proposed 
to use this location and had so announced a long time 
ago, that you would have put a lot of your questions 
concerning it, to them. But yes, we will have witnesses-- 
we'll be able to provide a witness to deal with this, 
ar you'd Like 6 -oursue ue. 

MR. GOUDGE: Well, I would 
in terms of the relative advantages and disadvantages, 
not only froma ‘socio-economic viewpoint, but as 
well from a logistic viewpoint. 

SHE PGOMMISSTONERS® Weiileset 
that Wpytom iphaser4,.vwwe'll deal with it then. There's 
no point in doing much about it amtil we lhavéetthat “study. 

Mn. IiGQUDER em wnd I take it 
Sir as well until we get a witness who can speak to 
the company's plans, things like who is going to own 
the, barges; who 1s going to own the facilities’, "dnd 
hai kendo teh dane 

THE COMMISSIONER: Right, well 
LGC Se get the studies first, then fanaa the’ waliiees, 


and we'll deal with it in phase 4 
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Cooper, Hollingshead, Williams 
MITT TC Leck, 1 Puree ld 
Cross-Exam by Goudge 


MRASGGUDGE: Briefly Dr. 
Clark, let me address one or two questions to you 
relating to the test holes and bore holes testing that 
has been done for the cross-delta route. I think your 
evidence in chief was that there have been roughly 
L56°test® holes’ drilled, and’ -—— or ‘that was’ Dr. 
Hollingshead, but earlier in the Inquiry you indicated 
I think that there was a section of the cross-delta 
route near Travaillant Lake that stretched for about 
30 miles without bore holes appearing on the alignment | 
sheets. Do you recall that? 

WITNESS CLARK: Noe! dont 
recall it Mr. Goudge. 

Q hs acy page oo... 

A Yésyr Puldy accept’ that 
but? adore recaddp att . 

QO I wonder whether any of 
the drill hole data that has been accumulated for the 
cross-delta route addresses itself to that part of 
the cross-delta route, the Travaillant Lake hypotenuse , 
if “Pica wal At that? 

A Just granular material, 
tes Gr Uihind/a1r’e thats arca Mast summer. 

Q There 26 then IT 'take 
it a gap of some number of miles shown on the alignment 
sheets in that area where there are no bore holes, 
other than the tevanular material? 

A Yes sir. 

Q Do you have any plans 


| 
too any Graliing in that particutar area, to £211 thal 
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Cooper, Hollingshead, Williams, 
Milnsog;, Clare, Parcel) 
Cross-Exam by Goudge 


in in terms of bore hole data? 

A Not prior to our fie] 
program which would precede final design. 

Q Why is that? 

A Well, we have now, we 
feel, so much verification of the terrain typing that 
it's not needed at this stage. 

Q i take it 3t would be 
your view as well that the terrain typing in that 
area is perhaps relatively homogeneous, and therefore 
may not require frequent test holes? 

A We believe it would be 
quite similar to the other route, where we did have 
driilipne. 

Q Now Miss MiInning, let 
me ask you a couple of questions about gravel andborrow 
materials. First related to the supply of borrow 
materials, I take it one of your -~— one of your 
objectives in preparing the granular material 
information for Canadian Arctic Gas has been to 
identify all those likely deposits of granular 
materials within a reasonable distance of the cross- 
delta line we've been addressing. 

WITNESS MINNING: That's 
Correct. 

0) And, for that purpose, 
you use information from Dr. Mollard, and from Ripley 
Klohn Leonoff, and from other studies that have taken 


place. 
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A That,” $.correct. 

0 As well, you did some 
field work yourself, I understand? 

A That's correct. 

O Tne: product of ald -Chac 
is shown in the maps that you attached for us to the 
tables you presented. Is that so? You attached three 
maps showing one, the west side of the delta; two, the 
east side; and three the southeast side of the cross- 
delta route. Is that the -- is that.a fair analysis 
of the three maps attached to your tables? 

A We have other maps that 
are going to be coming out in our reports. 

@) Well, addressing myself 
to these three maps, do they record on them, all the 
likely deposits of granular materials within a 
reasonable distance of the cross-delta line, at least 
that you've identified? 

A On the west side of the 
delta, yes. I think there may be a few on the east 
side of the delta toward the southern end of the 
one map that don't show. 

@) But in general terms 
at least, if I were to look at your three maps, I 
would see the global picture as far as reasonably 
available granular deposits are concerned for this -- 

A These maps were prepared 
largely to substantiate the Tununuk Junction and 
Yaya Esker deposits. 


QO Vans 


Cooper, Hollingshead, Williams, 





nt Uses 


. 994309 8 ; jst 
§ a 










a ; 5 (Whi @ieven te oan 
amoe Bib voy ,Liew aA 0 = 































> 


- 
on , 





7 chasdexebau 1 ,2feexioy axow blett 
| | eel pees 


tsadd ffs te touborg 9AT 0 
ait of sy 10? bedostie soy telt sqsm ott mt nwode et 
setts beitoasyss vo¥ Vou sendz el .bestnesaetq yoy aoldet 


iF 
.toeri0o a! isdT A 
. 
| 


eit .owd :etleb edd to ebie Je5w eis ,eao pnivoda agsm 


D> .@ 
> a 7 a 
a : 


-peor oft 10 Sbhie Sasotisvoa ont sesidt Das vabie Jase 

| stevisns 1ist 5 tedt ef -- 9n sed3 ef sectuox siieb at 

| Snefdss woy of betosiis aqam saul? ens Io tl _ 
| tad eqam tefto evs OW A | Si r 


aszogjex xu0 nf gyo paimos ed of paiop 97s 
tise sitiaae bi [i a) 
z Ls vit pa  & Ge S7TODOS _ Lew ., 
bt 
eit Ifpm .medt no Bbrooet yed? ob ,eqam sath? sasnit o2 
6 ntdtiw eletztetem telunsxp to sxsizodeb yleaAil 


t+agef 36  ontt stisbegaoi9 snc iq ooassecb alidsanvceset 


S$heltidaebkr sv'uoy tear 


tase edd no wet 6 sd yem sieds Anid? Lt .BeY £3196 
[4 to bow Aserdtvoe sft DiBWwO? sijlob aft to ebis 


.wode t'aob Jady gam smo 


esirtas L[eaesnep Ai sua 2) 
I ,2q8m eeins Woy 76 tool of stew T IL ,te6ol 26 
/idsnoasei #5 I62 28 etutzia Ladolp old age SIiow 
| = 


>if% 1032 heniteones eis etiaogeh taivnsap sidelisves 
tq stew eqsm seant A 


7 baa doktonvt Aaenueanl odd odelonesedve 04 Ylepzat 


Ladinoged xoxted aYAS, 























ZO 


Cooper Hollinqshead, Williams, 
Meine CLA kK YY Poaree4)’l’, 
Cross-Exam by Goudge 


A —-OF thines that could 
be used in addition to or instead of Yaya. 

QO Right. 

A That's why they were 
prepared. 

Q Right. 

A There is another set of 
maps that's going to be coming out with our reports 
that show what was investigated in that area. 

QO Which, from_within these 
deposits, were investigated. I take it that's what 
those additional maps will show. Is that right? They 
will take certain deposits shown on these three maps 
and analyze them in more detail? 

A That's right. 

QO Now, as I read these maps, 
no deposits of granular materials are shown from say 
Milepost 319 to Tununuk Junction. There is no -- there 
are no granular deposits in that area? 

A Thats rLoht. 

QO So that all the gravel 
that needs to be used on that stretch of the cross-delta 


route will have to come from one or other end of that 
lake? 
A Thaw Ss Correct. 


0 Would you say that that's 


that has that characteristic? That is, no gravel, deposit 
no granular material deposits on it. Is that longest 


| 

| 

| 
the longest stretch of line in the applicant's proposal 
BULGreny tt So @trerchiot Some Letty odd miles. 
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Cooper, Nollinyshead, Williams, 
Minning, Clark, Purcell 
Cross-Exam by Goudge 





Tt would be, wouldn't it? | 

A Yes... I. could isay that 
the southern end 1s probably fairly comparable from 
Fort Simpson south and the Mackenzie highway south. 

Q Now of these -- of these 
deposits that appear on your maps, they obviously all 
would appear on aerial photographs, I wonder if you 
could tell me which of these deposits have been 
investigated in other ways? Let me ask you for instance 
which of them would have been investigated by way of 
flyovers by airplanes? 

A im crying to find ny 
maps. 

Q Oh sorry, just take-a 
minute and get them. I'm looking at the three maps 


tha you attached == 





A That Ss. rent . 
O =— “tO. VOur tables. 
A Could you ‘clarify what 


you mean by "flying over"? 

O Well, let me go back 
to it on a theoretical level. You can identify 
granular deposits uSino aerial photographs alone. 
You can, in a more detailed way, use aerial photographs 
supplemented by some kind of flyover. You can, in a 
still more detailed way, use aerial photographs combined 


with flyovers and some surface sampling and I take 





it the most detailed analysis would be the use of those 
three techniques coupled with some kind of grid drilling 


on site. Is that a fair way of setting up the kinds of 


en 
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2 Cooper, Hollingshead, Williams, | 

Mrpning /'Claik yy iRarte li, 

Cross-Exam by Goudge | 

analyses of borrow deposits that can be done? | 
A That's correct. What 

do you Mean exactly by “grid drilling” on sites. This 


is the =-- there's a grid -- 


Q Drilling at intervals 





on a regular pattern -- 

A There are two different 
kinds of investigation you can do as was done at Yaya 
where there were many, many drill holes. You can do 
one or two drill holes and test pits on a deposit. There 
are Giiterent lbévels cf that sort of thing. 

Q Yes. Yes. 

A Now which are you referring 


od 





QO Well, let me simply | 

categorize that as a drilling investigation but that is | 
| 

whether you take the spot drilling or the detailed 


grid drilling. The most intensive investigation you 


et in analyzing borrow material capacities. Would 
you agree with that? 

A That's correct. 

Q Now, I'm interested in 
getting from you the detail of investigation that has -- 
that is available regarding the deposits shown on your 
three maps. Would you be able to tell me for example 
what percentage of the deposits shown on your three 
maps have been subject to any kind of drilling explora- 
tion or drilling investigation? 

A The map on the west 


side of the delta has drilling and testing in 29 of 33 
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Minninag’ Clark’; * Purcell, 
Cross-Exam by Goudge 


deposits that are -- have been investigated on the 
west side of the delta. 

QO What about the east side? 
Can you give me that or do you know? 

A I don't have the totals 
fortthat«side yet. * We're’still working°on that report. 

@) Yes. That information 
would@®be=in’your report) °1I take Tt? 

A Teac S. Correct, 

O Yes. Would you agree in 
general terms that as you go from the more general 
analysis of borrow deposits, that is aerial photography 
technique at the extreme end to the more specific 
Léechniguet-= thats’, Pthe qrid drilling =—“the ‘reserve 


estimates for available borrow generally decline? 


A Yes. 

Q In some cases decline 
very markedly ? 

A Yes. 

) Let me put one example 


to you which seemed to me to make the lesson graphic. 
It relates "to- borrow pit’ 107=-C-B2. Dr. Mollard, as I 
understand it, using aerial photography came up with 
an estimate of 1 million, 500 thousand cubic yards and 
Ripley, Klohn, Leonoff, after field investigation reduced 
that to 400 thousand cubic yards. Is that an accurate 
account: of == 

A {hac sort of Thing can 
happen, yes. 


0 Yes. So that to get a 
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WEST PRRPORTING L-TK. 
Cooper, Nollingshead, Williams, 
Miniingywt lark «,.¢urcell, 
Cross-Exam by Goudge 








4 realistic picture of the availability Of granular 

2 materials, a detailed drilling program is necessary 
31 if one is going to avoid over-optimism. 

‘| A Definitely. 

| 9 In arriving at granular 
pM material supply data, are you -- is there any proposal 
7| to conduct more intensive drilling exploration of the 
Pal gravel deposits you have shown on your three maps? 

9 | A Yes. When the final 
10 | design of a compressor site or the major use site 
uy takes place, then an investigation of the deposit 
12] that's been chosen there will also take place and 


14 | had thought to have been im Ehe first place, it wail 


15 | be changed. 





Pa 
we 
wt 


13 perhaps if the deposit shows that it isn't what it 
| 
| 


16 | ha Q Yes. In fact, I take 





AVE 
it the-praptice to be before you can get a quarry 


wt 
ae 


etit, there has to be a very detailed drilling program, 

















} undertaken in the proposed area so that -- 
20) A That's correct. 

| id 
21 Q -~- there will be an 
cad accurate estimate of the reserves in the area. 
23) A That's correct. We have 
24) spoken before to this matter and have said that we 
25 | planned to do this as we developed the different sites 
260 along the route. 
27 9) Yes. Now, given that 
ae you're going to this and given that the rule of thumb 
ee exists that the picture is rosiest at the beginning if 
30 | 


_ ee I can put it that way, do your supply estimates discount 
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Minning, Clark, Purcell, 
Clross-Iixam by Goudge 


for the state at which your investigations 


Cooper, Hollinashead, Williams, | 


| 


are at now? Or should we in some sense discountthemn to) 


take account of reductions which further drilling may 
show? 

A Most of the deposits 
that were chosen, show even when you decrease the 
numbers as have been done by the consultants that 

ee getilh 
followed the original look at the deposits, they’ have 


plenty. Most of them still have plenty. Even, for 


eyample, Yaya. It has, a conservative estimate, is 

Omi liton cubic yards at Yaya. A more’ -— another’ end 

of even the consultants' estimates is 17 million. So 
have 


-even when you’a very detailed study like you have at 


Yaya, there is still some question. But there's still 
quite a bit of material at Yaya. Many of our deposits 
will probably be like that. There will be some that 
will not have as much material. Bue tliat So .ch 
that's a site specific thing,to say that is true of 
every deposit is very hard to say. 

Q Now let me come to the 
matter of competing uses. Dealing specifically with 
the cross-delta proposal from Milepost 319 to Tununuk 
Junction, it's fair to say that the competing use 
problem for granular materials exists on the east side 


rather more than the west side. 


| 
| 
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COE , Hotlingshead, Williams 

Minning, Clark, Purcell 

Cross-Exam by Goudge 

A At this point, yes. 

@) Your work would indicate 
that there is a fairly large number of granular deposits 
on the west side and no contemplated present competing 
use? 

A Thatls correct... 

QO Whereas on the east side 
the competing uses are very numerous or at least are 
numerous. 

A We are told they are, yes. 

Q Your proposal draws 
on the Yaya pits to the extent of some 1,800,000 cubic 
yards. 

A That: (iS) COrrect. 

Q And given that there is 
perhaps a conservative but nonetheless I think 
generally accepted figure of 9 mi i0On, cubic, yards 
there now. I wonder if you could give me your opinion 
as to how much of that 9 million cubic yards is presently 
committed to uses other than Canadian Arctic Gas. Do 
you have any idea of that? 

A Tt depends on who you 
read or who you talk to now. I'm sure that the 
government witness had much more information than we 
have as to the competing uses in this area. This is 
Mr. Inglis and he testified to quite large numbers of 
granular materials to be used by other people from 
that particular deposit. Our eamiation 16 aba eam a ge 
companies need approximately 3 million cubic yards from 


this deposit at present. 
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Cooper, Hollingshead, Willian: 

Minto; Clark, ‘ives | 

Cross-Exam by Goudge 

Q that. = mrs 1eOn.OnT a 
minimum of 1 million for Shell and 2 million for 
Imperial. 

A That’ S correcc. 

QO Do you have any information 
as to the prospective use of the Yaya pits by, for 
example, the Town of Inuvik? 

A No. 

Q There is no doubt though 
that the circum-delta route didn't draw on the Yaya 
Dib. ata. 

A I think there was some 


use of that as I remember from the original 


Strip maps. I could be wrong. 


Q Certainly nothing like 
the 1 milion => 

A No, nothing like the 
present. 

Q Now, let me ask you 


whether in your view, it would be possible to obtain 
all the necessary gravel for the cross-delta route from 
the west side of Shallow Bay. 

A Oh, there is lots of 
gravel over there, yes. 

Q And in your view, I take 
it, it would be possible subject only to cost. 

A Sure. 

Q And that might well 


involve the barging of gravel from Shingle Point? 
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Cooper, HNWollingshead, Williams 

Minna, Clarky Purced 

Cross-Exam by Goudge 

A Yes, Shingle Point is one 
area where there is significant gravel available. 

Q There is no difficulty 
withthe quality of rgravelron the west side of the 
delta as far as your needs are concerned? 

A Some of the gravel on the 
west side of the delta has a fair amount of ice which 
may affect its development and use. 

Q But you still have no 
difficulty with saying there is both a sufficient 
quality and a sufficient quantity of gravel on the 
west side of the delta to meet your needs should Yaya 
be ignored? 

A Yes. 

Q Finally, Miss Minning, 
just for my own education, you refer at page 19768 of 
the transcript to half, I think, of the material 
being drawn from Yaya being of a class 2 or less 


quality. Is that correc@? 


A Thatés comrect: 
OQ What do you mean by that? 
Can you tell me what class 2 is? Oy class 1? 
A These are the DIAND 
Granularoclasses'. 
QO dustrsouwertll: have, it; 


how are they distinguished? 

A I would like to look at 
their original description of these classes and read it 
to you exactly if that's possible.) I don'ts havea that 


here right now. 
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Cooper, Hollingshead, Williams 
MinningssCclark;oburcell 
Cross-Exam by Goudge 


| 


Q It would be useful to 
clarify your evidence if you could just photocopy it 
and ship it along through Mr. Marshall. Do you know 
whether it is possible -- 

MR. MARSHALL: J believe Dr. 
Fyles could supply that. He probably wrote it. If 
that's all you are interested in, is having a description. 

MR. GOUDGE: We just wanted -- 
I wanted to understand the transcript. 

MR. MARSHALL: I was just 
thinking of the best evidence rule. 

MR. GOUDGE: Mr. Marshall, you 
are getting very lazy. Let me ask you this, Miss 
Minning. Do you know whether it is possible to change 
class 2 into class 1 granular material through processing? 

A It depends on which end 
of class 2 you are at. 

Q Poorer class 2 material 
could not be processed but good class 2 material could 
be processed into class 1 material? 

A Probably. 

Q Half of the material, as 
you say, of the, from Yaya must be in your view of a 
class 1 nature. Why is there that requirement for the 
best quality granular material? Perhaps, Mr. Williams, 
you can tell us to what use it is being put and why 
it is needed in that quantity? 

WITNESS WILLIAMS: A This 


is the top layer of the work pads that are required in 
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Cooper, Nollingshead, Williams 

Mining, Clank, Puncell 

Cross-Exam by Goudge 
the delta, Mr. Goudge, that meets as material that is 
not going to erode badly during spring floods and the 
possibility of summer seasonal floods. 

QO So it is the exteriors of 
your granular pads that you are referring to as 
requiring class 1 material. 

A Yes, in these quantities that 
we're talking about that are shown on the strip maps 
that just reiterate that the quantities shown on the 
strip maps don't show the miscellaneous materials that 
may be required bedding, padding and concrete weighting 
and so -fonth». 

Q Now, Mr. Williams, relating 
to the Parsons Lake lateral which is as well before us, 
I think your maps reveal that the MIRCeLON mLythat 
lateral has been moved south 11% miles. 

A Yess Six. 

@ And that is because Gulf 
has moved its processing plant? 

A it pve, 7tO emit sthe location 
of the plant that has been given to us by Gulf, yes. 

Q And .orevious ly, <asad 
understand it, compressor station MD0O1l was at the 
junction of the lateral and the main line? 

A T-Ehigk “that 1s cOonrecc. 

Q And I wonder if any 
contemplation has been given to moving that compressor 
station to the new junction of the lateral and the main 


line? 
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Cooper, Hollingshead, Williams. 

Minning, Clark, Purcell 

Cross-Exam by Goudge 

WITNESS PURCELL: A There 
is no reason for it to be at the junction. There is 
no necessity. The fact that is now downstream means 
that the supply pressure at the plant has to be 
higher because it is going into the pipeline at a 
higher pressure, but it is about the same distance from 
the plant to the main line as it is from the upstream 
compressor station to the junction of the lateral -- 

QO So there is no pressure 
aqvantage, == 

A So there is equivalent 
pressure dropped down the lateral and down the main 
line and the operation is feasible. 

Q Yes and Mr. Purcell then 
from your point of view, there is no plan afoot to 
change that location? 

A Certainiy not. for. that 
purpose. 

Q Now, Mr. Williams, 
dealing with the other supply lateral, the Niglintgak 
supply lateral, I take it your proposal is that thar 
will be constructed by separate crew from the crew 
constructing the main line? 

WITNESS WILLIAMS: A Yes, 
Sax. 

Q And 1 take it that’s 
because you need a different size trench, among other 
things. 

A Different size trench, 


different size pipes and different size -- you can get 
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by with smaller equipment to handle the smaller pipe. 
Q Yes and will you require 
the same of that contractor, regarding weighting through- 
out as you require for) your main crossing of the delta? 


A I would suspect most of 


it, Mr. Goudge. 


QO Because it is in the modern 


delta in its entirety wouldn't you have to coat it 
with concrete just as you plan to coat your cross-delta 
portion in concrete? 

A I would suspect so. This 
addition has come up fairly recently, Mr. Goudge, and 
we haven't been able to get out there in the summertime 
to have a proper look at Gt. Weisuspectmyoulere inicght 
except that I would like to say again that the cost 
estimates reflect concrete coating that is not 
necessarily what would be done. 

@) Yes, and there is -- 
sorry. 

A The alternatives again 
aré frost anchoring and ditch Flmeedijgs 


QO There is, I think, one 


crossing on that lateral which may be a little out of the 


ordinary and that is the Kumak Channel crossing. Have 
you given any attention to that crossing? 

A We have == I'm sorry. 
Dr. Hollingshead -- 

WITNESS HOLLINGSHEAD: A I'm 


sorry. 
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QO Ts: this ood te.-be 
done in the summer, Dr. Hollingshead? 
A J expe ctstol lowing ne 
criteria that have been set out to this point, it would 
be very likely summer construction. 


Q It is a major crossing 


to go with the others we have talked about all week? 


A Yes, sir. 

@ And will it be twinned? 

A Lwather doubt if. although 
that is a possibility. There isn't -- if this line 


wenbcout of —sénvyice, 1 dont phink that thes nena lity 
is quite as severe as some other parts of the system. 
QO Now, one problem that 
arises 15 that this line is in the sbird sanctuary in 
LES entirety, » 1s that not soy, Mry Williams? 
WITNESS WILLIAMS: A ag 
think thats correct. 
QO And does that present 
a problem insofar as summer activity is concerned? 
A I would suspect so, yes. 
@) Lf that isua problem, spr. 
Hollingshead, would you be able to construct a Kumak 


crossing in the winter? 
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Cooper, Vollingshead, Williams, 


Minning, Chark, Purced] 
Cross-Exam by Goudge 
WITNESS HOLLINGSHEAD: yea 
bear with us for a moment. 
WITNESS WILLIAMS: There's 
one I would not want to do in the winter, Mr. Goudge, 
for the same reason we gave before. It has a substantial 
depth and width. 
THE “COMMISSIONER: Satety, 


is the principle reason? 


A That is my main concern 


THE COMMISSIONER: Do you" want 
to add something? 

WITNESS HOLLINGSHEAD: Well 
i was ust. Going Ge, say Ehat a Cross-section Very near 
the crossing there indicates the channel is in the order 
of 2,000 feet wide and about 40 feet deep. 

MR. GOUDGE: 

QO And I take it Mr. Williams 
you've not resolved the problem presented BY ate? Biting 
ineofan as the bird “Sanctuary as Concerned? 

WITNESS WILLIAMS: No sir, 
we have not. 

QO And have you given any 
attention to the fact that when the line is installed, 
maintenance of the line will have to take place in 
the sanctuary as well. Are there any special techniques 
that you would adopt because of that? 

By On cate if bs 
maintenance of the backfill, due to subsidance, that 
can be done, at least on the land section, in the 


wintertime. The same plan would apply there as 
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elsewhere, that every effort would be made to stay 
Sue Of the “area during winter, I'm sorry, during, summer} 

Q With the additional 
reason that it's a bird sanctuary, and therefore even 
more risky to transgress in the summertime? 

A Yes. And the terrain 
problem. 

Q Now Mr. Williams, finally, 
let me ask one question that arises out of the | 
consolidation filing. As I understood your original 
application, the right of way clearing was to be done 
in the winter by machine. THat was what the appileeaeeon 
said, and then in your evidence I think you indicated 
your preference in the north and in sensitive areas 
for handclearing in the summer. 

A That latter statement 
is certaanly correct. I don"t know Li the original 
application was that firm on winter machine clearing, 
Mr. Goudge. Wasn't there some discussion there of an 
alternative? 

QO Yes, I think there may 
well have been, and you and I got into an discussion 
of rome type blades and other things. 


A Ves Sir. | 


Q There's no doubt now that! 


your proposal is for hand clearing in the summer in | 


sensitive areas in the northern part of the line north 
G00 . 
A That is my preference 


and would be my recommendation. 
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O And in fact, everywhere 
nent) Sdaghtily south,.of Fort.Norman, falls, into, that 
CHOSGOry. 

A Yes sir. 

Q So that half the spreads 
north of 60 will be operating with clearing done by 
thise bechnigque, spread= Aj,wB. and C, which are the 
northern three spreads. 

A Yes. 

QO Given this technique, 
Mr. Williams, I'm interested in knowing whether you 
plan to have any machinery at work deine the, clear ing 
Om thenrightsofmayian the» summer? 

A No. 

Q So that the men will be 
tearnsported: towthe, right of wey wy, helicopter only. 

A Nes. 

QO Ancdipaling and stackpng 
af timbers wil deidore rbythand? 

A Mess 

O And there'il be no 
burning sleds towed along the right of way in the 

summer? 

A No. 

O What: about the burning 

of the brush? Do you propose doing that in the summer, 


Gp waiting Until winter? 


A Waiting “ntil winter. 
MR. GCUDGE: 


tL think sir, chat ‘com leres 


my cross-examination of this panel. 
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MR. MARSHAL: No re-examination, sir. 


THE COMMISSIONER: Well, that 
completes the evidence of this panel, and I want to 
thank all of you, Miss Minning and gentlemen, for 
your appearing and your co-operation with counsel and 
with the Inquiry, and you're excused. The Inquiry 
will adjourn until Tuesday of next week at 2:00 P:M. 
Next week we'll sit Tuesday, Wednesday, Thursday and 
Friday, and then we will adjourn until Monday, April 
5. And I should say that the week after that, we will 
Not Siw April be, *buwiwilie sit Tuesday, Apraul 13s 

MR. MARSHALL: What time? 

THE COMMISSIONER: Well, 

Mr. Goudge suggested we begin at 10:00 A.M. that day. 
That would mean everyone coming up the day before. If 
you object to that, let's discuss it next week. And 
aa. understand’ it, Arctic Gas: will presentmaivs 
environmental panel on the cross-delta route next 
week, and we'll hear further evidence to be called 

by Commission counsel next week, and sometime in the 
week of April 5, we should begin phase 4, so there we 
are. 


(PROCEEDINGS ADJOURNED) 
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Yellowknife, N.W.T. | 


March 23, 1976. 





(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 


THE COMMISSIONER: Mr. Bell? 


MR. MARSHALL: I think we're 





missing onesofwthe pahelhists,afsir, but I have some 

preliminary matters I-could deal with. | 
MR. BELL: Mr. Commissioner, 

I'm informed by a source close to the Inguiry, as our 

friends in the media say, that today is your birthday, 

and I thought perhaps it would be a good opportunity 

to wish you many happy returns. We didn't get a 


chance to do it last year and we may not get a chance 





EQACOeE mexbyyean: 
(LAUGHTER) | 
THE COMMISSIONER: Thank you, | 
Mr auBel dss 
(APPLAUSE) 


MR. SCOTT: Mr. Commissioner, 
for your birthday we had attempted to arrange a specia 
program and I was making efforts to arrange a special 
panel on frost heave, which I thought you would find 
interesting, but unfortunately it was not possible 
om such short noticerto havewt here. So we'll have 
to do with the panel that you see before you today. 

THE COMMISSIONER: Failing a 
panel on frost heave, couldn't you have arranged one 
onierack rarnestens: 

Well, just to show that the 


public has a complete understanding of what the work 
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Or this Inquiry is,+ should tell vou I received a letter 





today from a young man who says: 
"T am interested in being involved on a seal 
or bear hunt in some area surrounding the more | 
remote settlements and would like to co-ordinate 
My visit, with a2 tiearing of “your “Inquiry.” 
So he wants the agenda of the Inquiry. You can't pleas 
everyone, I guess. 

MR. SCOTT: Mr. Commissioner, 
there are a number of preliminary matters that perhaps 
should be dealt with. When Dr. Bliss appeared ona 
panel with the Environmental Protection Board, he 
indicated that he would write to the Inquiry if he 
had other views about steps that might be taken to | 
test and assess impacts. He has written to me by letter| 
dated March 2nd, 1976, and I would ask that his fetrer 
should be an exhibit. It's quite long and I don't think, 
it's necessary to read it into the record. It will, 


of course, be available for all counsel to read and 


| 
absorb. So I would ask that that be the next exhibit. 
(LETTER FROM DR. BLISS DATED MARCH 2, 1976 
MARKED EXHIBIT 498 ) 
MR SCOTT.’ “The next macter 
is that when Mr. Barry Yates of the Department of 
Indian & Northern Affairs gave evidence at Inuvik, 
Mr. Bayly and he had a conversation about a letter 
from Imperial Oil Limited relating to the Campbell 
Lake quarrying site, and as a result of a matter that 


was raised in evidence and subsequently, I gather, in 


the corridor, Mr. Yates has written to Mr. Bayly 
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attaching a statement and some supporting docum ents. 
The letter to Mr. Bayly simply says: 
"Dear Mr. Bayly: 
When I was testifying before the Berger Inquiry 
on February 12th, you asked me to comment on 
Imperial Oil Limited's letter of December 9, 
1975 relating to the Campbell Lake quarrying 
Site. At that time recess was called and the 
subject did not come up again during the course 
of my testimony. Afterwards we spoke and I 
Said I would send you written comments. 
I am attaching my comments and the application 
as requested. I have also sent a copy of this 
letter and the comments to Stephen Goudge so 


that he may have the material distributed. 


Se ee ee 


Yours sincerely," 
I think that should be, with Mr. Bayly's permission, 
the next exhibit. 
(LETTER FROM B. YATES TO J. BAYLY DATED 
MARCH 11, 1976 MARKED EXHIBIT 499) 
MR. BAYLY: I have no objection, 
Mr. Commissioner. 
MR. SCOTT: The third matter, 
Mr. Commissioner, that remains outstanding relates to 
evidence that Mr. Bayly proposed to call at Inuvik, 
composed of a panel of Mr. Usher and a number of 
others, and evidence that he proposed to call, I think 
at the same time relating to the Mizushima’ oil spill. 
It was not possible to proceed with that evidence at 


Inuvik and it was in effect withdrawn, it being 












nA 









.eftas muneb pat sroaeer omoa bas ona A Se 
reyes yfgqmia eiged .a4 ot xe 
| ihe om a0 


yxtupat 18 ‘pred, ong esoted eniyliisasd anw 1 ai 


















10 Jusmmoo.gs om hedge voy, dgSl yrsyides mo 
,@ ~xodmeged to 190¢teL 42’ betimel. 110 fs ixeqml 
priyrieup suai lledgmsa? sf? of pattaley CVen: 
aft bia belien asw aasoos ami? jedd 34 .9dte 
qu smoo ton BIS tootciter, 


SETUOS Sa PIiTUS. ALS 


Il bos eacge SNZEWISTLA yoonisess ym to 


mess 


: 
-2t¢nemmoo.mettixtw voy Snea Bbilyow 1 Bise rr 7 
norwsyeoriccs 802 DSDAB.es2nemnoo Ym priidoostts me.1 - Le = 
: -s 
id to yaoo.s tae2e osls eved 1 .besaesvpsit 2s pad 
P : P = er 
52 sphuod. ceticet2 ot etnemmon eid bas 29339 Any 
: : = 
em 
basgvdiszze [sitxatem sit eved yam od, 2adg ir 
" Vilareonia axuer 7 , 
ry ; ne 
\noteningeg e'yvivysa..aM d?iw .ed blyore sted? Agid? I aT: 
| stidintse sxe, ont 
| | O&TAO YIVYAR .&L Of. SRTAY, .& MOHD ARTTSAS) 


eb TISIHXS GSxAM evel ,.L. ROS AM 
jp 10 Joefdo on evad.1 i ¥dYAG, AM 
tenoigeiomo) .1M 
~istgem Srids.od?., TRO, Am 
iivunt te Iilssp of hesodota vives .3M Jedd? sonsbive 
Ic todmua a bas xedal..2U to. loteg 6 Io. beaogsios 


1 


| 
a inidy I. »liso. oF hee BOO a tendo. sonebive bas .e1edso 


ic. 7 


js endusbive sats fjiw Desoorg 93 eldipaog ie 


pated 3k mwes badd tw tostie. as seu 4 tt 18 
> ~ 
7] 


~ a oe 





54 esis(ox. palbnsatestuo gaismex,i5d7 ,19ncieeimmod .1M 


wo 



















iltge iio ‘smitteusin’ ad? ot patiales emi? oms® mee: 


OW FR Sar 








PE PORTING L.TOD. 2Ode 7 | 
| 


understood that if Mr. Bayly wanted to proceed with 


the matter he would notify us before Phase 4 began. 
It was his view that that evidence should be called 
prior to Phase 4. He has now formally notified us that 
he wishes to call that evidence and it seems to me that 
if any participant objects to that evidence being 


called, he should so Signify so that we can deal with 


' the issue, as to whether it is admissible before the 


Inquiry. 

Now I understand that Mr. 
Marshall may object to cl oy Were? a Ye len ea c= does, perhaps he 
could suggest a time and Place and he can make his 
objections known. 

THE COMMISSIONER: Well, I under 
Stand that you're having a meeting of counsel tonight. 
Maybe I could leave it to you gentlemen to decide when 


you want to argue the point. It may be that in the 


question Satisfactorily to Mr. Bayly or to Mr. Marshall 
MR. MARSHALL: Being your 
birthday today, sir, I think it would be best if we 
were to leave this sort of matter for another occasion. 
I think we may be able to get it resolved tonight at a 


meeting of counsel. 


| 
course of your meeting you will be able to resolve the | 
MR. SCOTT: I'd be prepared to 
try to do that, Mr. Commissioner. The only rider I have 
is that I would like to have the question of whether that 
evidence is going to be led, decided this week. Otherwise 


it will not be possible to lead it before the stated 


commencement date for Phase 4, 
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THE COMMISSIONER: Well, 
the schedule, if you can't resolve it tonight, 
schedule a time to argue it tomorrow. It shouldn't 
take longer than half an hour to do that. 

Mie COLL. Yes. 

MR BAYLY: Mr. Commissioner, 
I have just distributed the evidence that we would 
intend to call through Mr. Nicol on the "Mizushima’ 
oil spill and I know Mr. Scott wants to get these 
matters disposed of, but in fairness, if anybody is 
going to assess this evidence and object to it, I 
would think it might be difficult for them to so by 
tommorrow. 

THE COMMISSIONER: Well, I'll 
leave that with you people and you can let me know 
tommorrow what you want to do about it. 

MR. SCOTT: I also ponnee 
sir, if Mr. Marshall could formally advise the Inquiry 
when he anticipates that the evidence respecting oil 
Spill contingency plans will be available. It has 
been for all of us, a bearable difficulty not to have 
that material when this panel and the previous one 
have been examined, but it would be good to know when 
we may anticipate that that evidence will be at hand. 

MR. MARSHALL: As I indicated 
to you prior to commencement of proceedings, Mr. Scott, 
my information is that Arctic Gas has a report dealing 
with contingency planning in preparation. It's hoped 
that it'll be available within one or two weeks. When 


Mr. Hemstock's here later in the week, I could perhaps 
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1 give you some more definite information. I can't now. 
rs _ MR. SCOTT: Those are the 

3 only matters I had. 

4 MR. MARSHALL: Sir, we have 

2 the environmental panel to deal with the cross-delta 
a before you today. Unfortunately, Mr. Hemstock and 

7 Dr. Banfield can't join the panel till in the week. I 
8 asked Doug Rowe if he could read in Mr. Hemstock's 

i) evidence. I'd thought we'd leave Dr. Banfield's evi- 
10 dence until he arrives. Mr. Rowe and the other members 
11 of the panel, Mr. Dabbs, Dr. Gunn, Mr. Jakimchuk, Dr. 
12 McCart, Mr. Webb; have all previously been sworn. 
13 Before they commence to read 
14 in their direct evidence sir, I ought to file some 
15 items. First is a list of reports that was appended 


to Mr. Hemstock's testimony on behalf of the panel. 
The second is a set of color prints that were used by 
Mr. Dabbs during his presentation in phase two of the 
Inquiry, November 1975, keyed to the transcript. 

The next is a report entitled, 
"The Vegetation of the Mackenzie Delta Area", by 
Northern Engineering Services dated December, 1975. 
This was previously circulated. 

Next is a report to Canadian 
Arctic Gas Study Limited on "1975 Activities of the 
Waste Heat Recovery, Greenhouse Vegetable Production 
Project", from the University of Saskatchewan dated 
February, L976. 

(LIST OF REPORTS BY CANADIAN ARCTIC GAS, MARKED 


AS EXHIBIT #500) 
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(REPORT: N.E.S. THE VEGETATION OF THE MACKENZIE 
DELTA AREA -- D. REID & G.M. CALDER; DECEMBER, 
1975 MARKED AS EXHIBIT 50) 

I air-expressed a copy of 
this to Mr. Scott knowing of his keen interest in the 
work that was going on. 

THE gnexe Sua study of Leculi. 
Limited dated January 1976 entitled "The Supplement to 
Ornithological Studies on the Cross—Delta Route". This 
has previously been distributed and the main study 
has been filed as an exhibit. 

Next a report of Aquatic 
Environments Limited entitled, "Fisheries Investigations 
of the Mackenzie Delta in the Vicinity of the Cross- 
Delta Alternative Pipeline Route; Preliminary Report". 
This report was circulated in December when it came out. 

As well, the report of Northern 
Engineering Services on "Progress Report on Rig Site 
Seating Tests in the Mackenzie Delta Region, Northwest 
Territories", date March, 1976. 

I believe all the participants 
have that document. There is an errata and I have 
copies of the pages that are to be replaced. 

Finally, for now at least, 

a document entitled "Recommendations From Aquatic 
Environments Limited" dated the 22nd of March, 1976. 
which has just now been distributed. We had undertaken 
to file as well the report of renewable resources which 
would be a set of the recommendations. I'm advised by 


Mr. Jakimchuk that that document is in the final stages 
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of preparation and he's hopeful that it will be complete 
tomorrow so that it can be distributed. 

I believe sir, the other 
reports that this panel relies on have been filed 
earlier as exhibits. 

Sir, I'd like to start with 
the evidence of Mr. Hemstock which I've asked Mr. Rowe 
to read into the record. In the case of this evidence, 
there are some minor changes that were not picked up 
in the letter that I sent to counsel previously that 
set out the major changes that were necessary in the 
evidence in order to deal with matters set out in the 
letter of March 16. 

I've asked Mr. Rowe and the 
other witnesses to indicate when they come to a point 
in the prepared evidence, where the evidence will eee 
from that previously circulated. ' 
ROBERT WEBB, 

DONALD DABBS, 


W. W. H. GUNN, 
PETER J. McCART,, 


RONALD JAKIMCHUK, 

DOUG ROWE, resumed; 
DIRECT EXAMINATION BY MR. MARSHALL: 

Q Mr. Rowe, perhaps -- 

THE COMMISSIONER: Excuse me, 
I don't have this. Is this written out? 

| MR. MARSHALL: Yes sir. I 

guess I always operate under the wrong assumption that 
Commission Counsel provides you with these. We have an 
extra set though sir. 


MR. SCOTT: It's sometimes 
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difficult when it gets here late. 

MR. MARSHALL: I'll ignore 
that Mr. Scott. You did tell me how you didn't get 
enough sleep last night. 

MR. SCOTT: Mr. Commissioner, 


I wonder if Mr. Rowe mightn't also be asked to read 


Dr. Banfield's evidence. It's part of the evidence 


| 

| 
of this panel and it seems to me that some members of 
the panel might be asked about it and bearing in mind 
that they are intending at the end of the week to be 
cross-examined it seemsto me that it would be useful 
to have Dr. Banfield's transcribed evidence before you 
as the panel gives the balance of its evidence. 

MR. MARSHALL: Well sir I'm 
anbierrelde tant tto tdo*that, "though 2 don"t realty have 
a strong position on it. I'm learning from experience 
in these matters. I thought that as Mr. Rowe works for 
Mr. Hemstock directly, it would be appropriate to have 
him read in Mr. Hemstock's evidence. Dr. Banfield, is, 
of course, quite an independent consultant and I'm 
happy to have Mr. Rowe read that in as well, but as 
I say, I've got some reservations about whether it 


would be appropriate to do that. 
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MR. SCOTT: Well, the reason 
Mr. Commissioner is that it seems to me that it will 
be -- or-it may be desirable to ask those of particular 
disciplines on the panel whether they agree with some 
of the things Dr. Banfield has said in his transcription, 
or if they note any ommissions, or have any comments 
on the direct and sometimes colorful way he has expressed 
the problem; and it would be hard to do that if that 
material hadn't been heard, and wasn't part of the 
transcript. 

MR. MARSHALL: Well sir, the 
other problem is that there have been a number of changes 
that have occurred that are set out in the letters I 
filed as exhibits the last session. Dr. Banfield's 
evidence doesn't reflect those. Now I don't know 
whether he would want to change his evidence when he 
presented it in order to take those mattersinto account 
or not. He's still -- he's in Scotland, or has i ia 
in Scotland until today, and I haven't spoken to in 
about it, so I don't know whether or not he wants to 


ammend his evidence or he doesn't. 


| 
| 
MR. SCOTT :“!) Well’ don? "2 
understand that he's in Washington with Mr. Hemstock 
be 


today, Mr. Marshall? 

MR. MARSHALL: As far as I 
know. 

MR. SCOTT: Well, the difficul 
Mr. Commissioner is that we've been provided with a 
transcript, no doubt prepared by Dr. Banfield, under 


the new regime, of what he proposed to say, and it seems 
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to me that it is important to ask the other panel 
members, who have precise expertise in some of the 
areas that he's discussed, what they have to say about 
his conclusions and his views. Now, if he wants eG, 
on Friday, qualify what he has said, or withdraw what 
he has said in any fashion, of course he's perfectly at 
liberty to do that. 

THE COMMISSIONER: All right. 
Well, I think what we'll do is this. Mr. Rowe will 
read Mr. Hemstock's evidence, and when we come to 
Mr. Banfield's evidence, we'll ask Mr. Rowe to read 
it, on the footing that it's not to be regarded as 
Mr. -- Dr. Banfield's last word, but simply the views 
he has supplied Arctic Gas with, and if he decides to 
amend them when he comes, that can be done without 
prejudice. I'm sure no one would try to make anything 
CUE ‘OF “1%, | 

MR. MARSHALL: That's quite 


Satisfactory to me sir. 


SS ON A CC EE SS a pepe sn 


THE COMMISSIONER: And, Mr. 
Rowe 18 wearing a tie today, and we haven't ever seen 
him before with a tie, and think that he reads well, and 
I think he should be given a chance to read both of 
these. 

MR. HOLLINGWORTH: When =i 
include Dr. McCart's tie it is really quite a day indeed 

MR. MARSHALL: If we could have 
Miss Allison in a skirt. Sir,I don't believe that Mr. 
Rowe has had an occasion to present his curriculum vitae. 


Perhaps I could just run through a couple of questions 
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with him so as to more formally introduce him. Mr. 
Rowe, what is your position with Canadian Arctic Gas? 

WITNESS ROWE: I am an 
environmental co-ordinator, working for Alex Hemstock. 

Q And, what are your 
responsibilities in your position? 

A My responsibilities are 
primarily in the design of the budgetary process for 
Arctic Gas; the monitoring of the field programs from 


that point of view; the liasion with the engineering 


department, to ensure that the environmental stipulation 


and regulations as developed by the consultants and 


Northern Engineering are incorporated into the engineeri 


design. 


Q Mr. Rowe, I understand 


you have an engineering degree from Queens University? 


A That as correct. 
Q In what year? 
A I'm sorry? ; 
Q In what year? 
; A 1966. 
Q And could you just outline 


briefly your professional experience since graduation? 


A Surely. After graduation 


in 1966 I joined TransCanada Pipelines, and I was first 


employed in the engineering construction department of 


TransCanada . My initial capacity was as a field 


construction inspector, construction supervisor, welding 


inspector, and so on. I worked both on compressor 


station construction, as well as mainline pipeline 
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construction. Subsequent to that, I was assigned to 
the quality control department of TransCanada , and 
worked for several years there in field testing operati 
of ‘pipeline installations; performance testing of 
compressor station turbine equipment, and so on; and 

in 1970, I was assigned to Canadian Arctic Gas, on 
leave from TransCanada Pipelines, working for Lee Hurd 
at the time. My areas of responsibility in the Northwe 
Project Study Group, as it was called at that time, 
were in the engineering field, primarily on the initial 
design and implementation of the environmental program; 
the Nortran Training Program; and then in the last few 
years working with Mr. Hemstock in the environmental 
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9) Thank you, Mr. Rowe. 





Could you proceed now to read into the record Mr. 
Hemstock's evidence on the cross-delta environmental 
assessment? 
A 
"The preliminary environmental and engineering 


route selection did not consider a delta crossing 


| 
| 
because at the time it ws considered that there 
might be both engineering and environm ental 
problems which would be difficult to surmount 

in crossing the Mackenzie Delta. However, in 
October, 1973, I raised with the Director of 


Engineering, the possibility of crossing the delta 





in order to shorten the overall pipeline mileage, 
and thereby lessen potential environmental impact. 
Although we had no site specific studies of the 


proposed routing in the area at that time, I 


| 
| 
| 
| 
knew that there were some portions of the delta 
which were not particularly important rere 
due to seasonal flooding and to the extremes 
of the climate. I reasoned that it might be 
possible to build a pipeline in those areas 
with less environmental impact than would occur 
by the route proposed around the delta. 
Accordingly, we commissioned 
preliminary studies to determine if an acceptable 
route could be selected and to identify the 
potential problems from both an engineering 


and environmental standpoint. 


We could see little difference 
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between the two routes from the Standpoint of 
impact on northern people. It appeared to us 
at that time that the cross-delta route might 


be preferable in that it would avoid crossing 


certain areas that have been traditionally used 
by the people from Aklavik, Fort McPherson 
and Arctic Red River. 

The preliminary engineering 
and environmental studies were summarized in a 
report which was issued in June of 1975. This | 
report showed that while there were certain 
engineering and environmental problems the 


route was feasible from an engineering standpoint, 





and that there were both advantages and disadvan- 
tages from an environmental standpoint. On 
balance, it appeared that the cross-delta route 
would be preferable. Additional studies in 
greater detail were under way at that time and 


these studies have since been completed and in 


| 
| 
} 
| 
| 
| 
my Opinion support this conclusion. 
The environmental studies 
include detailed field work by LsGiL. on birds; 
by Renewable Resources on mammals; by Aquatic 
Environments on fisheries; and by R.M. Hardy & 
Associates on vegetation. In addition, Arctic 
Gas purchased reports of the detailed environmental 
studies conducted by the producers which had been 
undertaken in the areas around the production 


sites, including Parsons Lake, Taglu, and 


Niglintgak. These documents have been filed 
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with the Commission and discussed in earlier 
hearings in Inuvik. As a result of these 
studies, we have sufficient information to make 
an environmental assessment of the cross-delta 
route. We recognize the importance of much of 
the delta as a very productive ecosystem in the 
Arctic, and more effort has been expended on 

a unit basis in this area phan on other portions 
of the pipeline. 

The mitigative measures 
which have been described earlier to this 
Commission will, of course, be applied where 
r@quired in the delta. The land portion on 
the delta crossing will be constructed during 


winter. There will, however, be some necessary 


summer activity in the delta and this will in- 


clude the construction of four major and one 


minor channel crossings and will require activity 


in the channels at staging sites or construction 
pads at either end of the crossing. As for the 


compressor station construction, the personnel 


will be confined to the working area and routings 


for the necessary aircraft support to the summer 
operations will be chosen based on wildlife 
sensitivity. The one compressor station which 
will require aircraft support during operations 
will also have that support directed over 
specific routings and at specific altitudes 

in order to mitigate potential impact, parti- 


cularly on the birds. 
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| 





Mies. 
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ALL WEST REPORTING LTD. 
IMAAY 2, BL, 


Webb, Dabbs, Gunn, McCart 
Jakimchuk, Rowe 


In Chief 
This next sentence has been 
addec since the ‘text was Originally circulated. It 


reads as follows: 


It should be noted that 
this compressor station site has been moved now 
to Tununuk Junction. However the comment regarding 


routings still apply. 





Del Assessment. 





9 The portion of the cross- 
se delta route which traverses the outer delta 

a should be easier to revegetate than the adjacent 
x2} uplands along the west side of the Mackenzie 
=f Delta, which were crossed via the original pipe- 
14 line routing. The ease of revegetation is due 
15 mainly to the dynamic condition that exists 

16 in the delta caused by the deposition of 

1? nutrient rich sediments aie the erosion 

18 processes. Revegetation in this region wi Lie 

19 be aided by the more rapid pioneering of native 
20 Species. Potential problems associated with the 
21 bank channelization, erosion and thermal 

aA erosion and subsidence can be successfully 

23 mitigated by engineering techniques and should 
24 not have any impact on the riverregime. 

25 The portion of ‘the tose~ 
<8 delta route from Taglu to the Thunder River is 
a7 nut considered to be significantly different 

an from the original Richards Island supply line 
he from a revegatation point of view. We believe 
30 


that the impact of the cross-delta route on 
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Slightly less. 


In Chief 

1| revegetation would be less than the impact 

21 to the original prime route on vegetation. 

3 From a standpoint of 

4 fisheries, the cross-delta route crosses 

5 fewer streams but passes closer to more lakes 

6 than does the original prime route. The original 

7 prime route parallels more miles of streams 

8 than does the cross-delta route. Most of the 

9 potential impact of fisheries of the cross- 

10 delta route lies within the delta itself. 

dak However, many of the small lakes and ponds 

LZ within the Mackenzie Delta freeze to the bottom 
Le in winter and thus have little importance to 
14] fish species during the winter. There is 

= limited use of the Shallow Bay area by fish 

16 during the time of the crossing construction 

17 and only minor impact is expected. Other 

18 channels are used for upstream migration and 

19 monitoring will be required to be sure that 

20 migration is not hampered. 

#38 Between Noel Lake and 

ne Thunder River the segments of both pipeline 
conn routings have similar potential impact, although 
24 the cross-delta route may be slightly preferable 
a because it crosses fewer streams and has 
26 fewer miles paralleling streams. On an overall 
27 basis, we believe that the impact on fisheries 
28 with the cross-delta routing will be about the 
29 Same as the original prime route, or possibly 
30 
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Webb, Dabbs, Gunn, McCart 

Jakimchuk, Rowe 

in. Chief 

With respect to mammals, 
the major advantage of the cross-delta route 
is the reduction in the total miles of pipeline 
rignt-or-way « Grizzly Bear will be one of the 
species which may be impacted due to the cross- 
delta routing, however the major portion of the 
crossdelta route is marginal grizzly habitat. 
Richards Island is known to harbor a population 
of grizzlies. However, the original route also 
crosses Richards Island and there would appear 
to be little difference between the two routes 
with regard to impact on grizzlies. That portion 
of the south-west corner of Richards Island 


through which the new cross-delta route passes -- 


routing passes -- is not utilized for denning. 
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Jakimchuk, Rowe 
In Chief 


The possibilityfor an occasiona 
encounter with polar bear along the cross-delta 
route is somewhat greater, but polar bear denning 
does not occur along any portion of either route. 
The cross-delta route is further removed from 
migrating and wintering caribou of the Porcupine 
herd, than the original prime route, and the 
potential impact is therefore less. The Dall sheep 
wintering in the Mount Goodenough area, will not 
be affected by the cross-delta route, whereas the 
route west and south of the delta passes closer to 
the winter range of this population, hence the 
potential impact would be lessened. Generally, 
the cross-delta route has less potential impact on 
on fur-bearer populations than does the prime route, 
which in itself has little potential impact. There| 
is a potential conflict during construction of the 
Shallow Bay crossing with beluga whales. Whales us 
portions of the bay north, and on some occasions 
south, of the crossing each summer. Studies by 
F.E. Slaney --", I believe that should be F.F. 
Slaney and Company, "have shown that beluga are 


b i 
ee ha operations. 


little affected by dredging and 
The Mackenzie Delta is an 
important area with respect to several bird 
populations, and the Applicant has carefully 
considered the impact of the cross-delta routing 
on bird populations. Probably, the most important 


species is the snow goose, that stages during the 


autumn in the delta, primarily in the area around 
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BUPNABY 2, F.%. Webb, Dabbs, Gunn, McCart, 
Jakimchuk, Rowe 
' In CHief 

J Shallow Bay, and west along the Yukon-Alaska coast. 
2 The Shallow Bay area is important when early snow - 
3 early snow falls make the north coastal area 

4 unavailable to the staging geese. Populations of 

5 breeding waterfowl are not dense alogthe proposed 
°| delta crossing. 

7 Since there is winter oe 
8 proposed, there should be little impact on the | 
9 nesting birds or their habitat, although there will 
10 be some minor disturbance due to the one or two 
11 flights per month required at low levels for 
12 inspection during operations and maintenance. Arctic 
Es Gas will attempt to maintain a minimum distance of | 
14 two and one half miles from known peregrine falcon | 
15 nest sites and the pipeline route. Five nest ee 
16 are known along the original prime route, and two | 
17 on the cross-delta route. Changes in routing 

18 during the final design stages will further help 
19, in alleviating potential peregrine falcon conflict. 
29 Potential disturbance to birds, 
21 created by activities associated with the operation 
22 of the compressor station, will be alleviated by 

23 careful» selection of the flight path in and out 

24 of the compressor station, and the maintenance of 
25 altitude restrictions during flights to and from 

26 the compressor station." 

27 The following sentence is in 

28 addition to the originally circulated text. 

29 "With the location of the station 
30 


at Tununuk Junction, there will.be less potential 
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iene 2, Per, Webb, Dabbs, Gunn, McCart, 
Jakimchuk, Rowe 








In Chief 
1 impact on birds. 
2 There are other considerations 
3 which lie in the area of the physical environment, 
4 concerning the comparative assessment of the delta | 
5 route, with the original prime route. The pie: 
6 | route, will require fewer borrow pits than the 
| Original prime route. The cross-delta route avoids 
8 Slope stability problems. The cross-delta route | 
2, will avoid two river crossings with potential 
10 | difficulties; one on the Peel, and the other on the 
del Mackenzie. The crossings on the delta channels, 
a2 although longer overall, are in slow moving water, 
ies and located in stable reaches of the river. 
14 The potential impact on 
15 archaeological resources will be less along the 
16 cross-delta route than the original prime route, | 
ee because the west side of the delta has been | 
18 traditionally used by native peoples, whereas the 
19 other portion of the cross-delta route is . 
20 subject to seasonal flooding, erosion and depositio 
21 The cross-delta route will 
22 avoid the traditional hunting and trapping areas 
a3 in the vicinity of Aklavik, Fort McPherson, and 
24 Arctic Red River. In addition, the potential IBP 
25 site on the Rat River - MacDougall Pass area, will 
26 be avoided. 
27 Due to the reduction in the 
28 right-of-way mileage along the cross-delta route, 
29 there are two fewer compressor stations than will 


39 be required for the original prime route," I will 
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: insert here a phrase, which is not -- had not been 

“ originally circulated, after "prime route, under full 

3 load conditions", should be added, "thereby 

4 reducing the level of activity in the delta in term 

5 Of "ae craLrriLe “ahd yiver "trarfic, 

“| In summary, although both the 

"| original prime route and the cross-delta route 

8 are acceptable, these considerations favour the 

9 cross-delta route over the original prime route. 
10 Q Mr. Rowe, could you go 
| on to deal with the environmental assessment . of the 
om Telesat communication system? 
13 A "Environmental oes 
14 Of The Telesat Communications System. 
15 The adoption of the Telesat 
16 communications system has several environmental | 
i advantages over the original proposed terrestrial | 
1s microwave system. Thus, there will be little or 
- no requirement for microwave sites off the right- 
- of-way, and hence, no requirement for helicopter o 
eas ground access to these sites. There will be. 
ae obviously a saving in gravel and fuel during the 
a operating life of the pipeline. Probably the 
treatest potential benefit has to do with the 
as elimination of towers as potential hazards to 
me migrating birds." 
~ QO And could you deal now 
ae with the Parsons Lake lateral? 
« A "Environmental Assessment 
30 


Of The Parsons Lake Lateral. 
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The new alignment proposed by 
Arctic Gas for the proposed Parsons Lake lateral, 
lies closely along the alignment provided to”"'this 
hearing by Foothills. The area has been studied 
in general by F.F. Slaney and Company. We expect 
that the environmental impact will be similar to 
impacts associated with the mainline in the general 
area or with the originally proposed Parsons Lake 


lateral." 
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In Chief 

QO Now sir, could you deal 
with the Niglintgak supply line? 

A "Environmental assessment 
of the Niglintgak supply line." I shall change slightly 
the first sentence as it has been circulated. "Arctic 
Gas has not studied this lateral supply line in detail 
from an environmental standpoint. There is, however, 
information available in similar terrain and habitat 
for the cross-delta route and the information is 
available from the work conducted by F. F. Slaney and 
Company. Details of the vegetation are available and 
the potential impact of the Niglintgak lateral will 
be similar to that of the cross-delta line. 

There are no serious concerns 


from a vegetation standpoint. 


Much of the lateral passes 





through terrain which is generally unsuitable for | 
18 denning but five miles of the line border an area which 
19 has been used by grizzly bear and is suitable for 
20 denning habitat. 
24. The construction of the | 
oe Niglintgak supply line will be carefully monitored to 
23 minimize impact of denning grizzly bears. The Niglint- 
24 gak supply line crosses three channels and parallels 
25 another channel for approximately three miles. There 
26 | are eight lakes within one mile of either side of the 
24 pipeline. The results of studies indicate that the 
28 major importance of channels to adult fish is as migra- 
Pi tion routes. 


30 | All six lakes which have been 
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examined in the corridor contain fish. Construction 





a 


will be monitored to prevent undue impact on the 
fisheries and the flat terrain and winter construction, 
there is likely to be little difficulty to fisheries. 

The reports and studies and 
documents relied on by the panel are set out in Appendix 
pect 

Q That's been filed as an 
exhibit. Thank you Mr. Rowe. Next, vegetation. Mr. 
Dabbs, could you deal with your evidence on this 
subject, sir? 

WITNESS DABBS: Heading 
cross-delta vegetation. In my prepared phase three 
evidence presented here in Yellowknife on November 17, 
1975, I outlined the way in which we organized the 
vegetation studies for this project. The three areas 
of study included the vegetation surveys, revegetation 
research and environmental monitoring. . 

The work undertaken relating 
to the cross-delta route was largely an extension of 
the survey program, though much of the new revegetation 
work of the past couple of years has been on sites 
within the delta. The report by Reid and Calder entitle 
"The Vegetation of the Mackenzie Delta Area", December 
1975, outlines the objectives and methods followed in 
our field studies which led to our assessment of the 
proposed route across the delta. 

In summary, the report describe 
the vegetation terrain relationships of portions of 


three physiographic divisions in the-Mackenzie Delta 
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area. The modern delta north of treeline, the lower 
Slopes of the Richardson Mountains and the wet lands 
of the Peel plain between the Peel and Mackenzie 
Rivers. 

The aim of the study was 
to provide base line information on vegetation composi- 
tion, structure, successional processes and relation- 
ships to the environment for use in impact assessment 
and pipeline route selection. 

The image that most people have 
of the Mackenzie Delta has been formed from viewing 
the delta landscape in Inuvik or Aklavik or during 
boat or airplane trips between these communities. 

It is important to realize the proposed pipeline route 
crossing the delta does not traverse the type of terrain 
and vegetation found between Inuvik and Aklavik. 

The outer delta is very low, 
flat, treeless and very close to sea level. This 
newest portion of the actively developing delta is 
subject to major natural perturbations and extremes 
of such phenomena as flooding and deposition of river 
sediment. 

The plant communities of the 
delta have developed in response to these conditions 
by being able to rapidly colonize exposed soil surfaces 
and to withstand repeated burial by silt deposited 
during floods. 

The adjacent uplands and both 
the east and west side of the delta are of considerably 


greater topographic relief than the active delta itself. 
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In Chief 
t On these areas, landscape changes are periodically 
2 caused by thermal degradation and water erosion, especial 
3 ly on slopes. 
4 Plant succession on the upland 
? areas is slower and less effective in soil stabilization 
| than within the active, dynamic modern delta. 
" The feasibility of assisted 
a revegetation of a pipeline across the outer delta has 
3 been demonstrated over the past three years. Research 
a0 carried out in cooperation with the producing companies 
it has afforded us the opportunity to expand the re- 
ne vegetation program into the delta, seeding abandoned 
i: rig sites, sump pits and haul roads. 
+4 3 ia Several of the sites were 
15 


shown to this Inquiry during my slide presentation of 
November 3rd, 1975. I have changes then in the 
following sentence. 

The results of this research 
are contained in the report, "Progress Report on Rig 
Site Seeding Tests in the Mackenzie Delta Region, WW ele 

by Younkin and Marten distributed to the participant 
in. this Inquiry last week and filed today. 

The proposed route crossing 
the outer delta does not traverse any forested areas 
which could result in very slow or no recovery of tree 
Species. The willow communities are able to quickly 
recover from disturbance, but alder communities are 
somewhat slower to recover since they generally go 
through an intermediate willow stage. x 


In terms of-impact on vegetation), 
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and ease of revegetation, few major problems are 
anticipated for the crsss-delta route. Not only are 


the delta soils more nutrient richand hence a better 


growth medium, resulting in rapid recovery of plants 


when disturbed, but also the new route is shorter 
than the route skirting the delta, hence, less area 
will be disturbed. 

Q Thank you Mr. Dabbs. 
Now, Dr. Gunn. Mr. Commissioner, I distributed a new 
third page of Dr. Gunn's evidence the last session 
and it has a number four at the top of it. It was 
the fourth item with my letter. You'll see that there 
is then some overlap. The previous page two, the 
paragraph starting: 

"Using the results for 1975 Studies". 


The following paragraph on page two should be deleted 


‘because they have been dealt with in the revised page 


three. There is some minor changes in that as well. 
Dr. Gunn? 
WITNESS GUNN: Thank you. 
The heading is -- 


THE COMMISSIONER: Excuse 
me Dr. Gunn. Sorry, I just found that. 

(UNIVERSITY OF SASKATCHEWAN, "WASTE HEAT RECOVERY 
GREENHOUSE VEGETABLE PRODUCTION PROJECT == PROJECT 
REPORT, 1975; MARKED AS EXHIBIT 502) 
(REPORT. L.S.L. LIMITED. ORNITHOLOGICAL STUDIES, 
CROSS-DELTA ROUTE, SUPPLEMENT. JANUARY, 1976; 
MARKED AS EXHIBIT 503) 


(FISHERIES INVESTIGATIONS OF THE MACKENZIE DELTA 
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IN THE VICINITY OF THE CROSS-DELTA ALTERNATIVE 
PIPELINE ROUTE. PRELIMINARY REPORT. D. deGRAAF 
& K. MACKNIAK, AQUATIC ENVIRONMENTS LIMITED. 
DECEMBER, 1975; MARKED AS EXHIBIT 504.) 
(REPORT. N.E.S. PROGRESS REPORT ON’ RIG SITE 
SEEDING TESTS IN THE MACKENZIE DELTA REGION, N.W.T. 
W.E. YOUNKIN & H.G. MARTENS, MARCH 1976; MARKED 
AS EXHIBIT 505.) 
RECOMMENDATIONS TO N.E.S. & CANADIAN ARCTIC GAS 


STUDY LIMITED FROM AQUATIC ENVIRONMENTS LIMITED 
MARCH 22, 1976; MARKED AS EXHIBIT 506) 
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In Chief 
1 WITNESS GUNN: Thank you, sir. 
2 | The heading is: 
3 "“Cross-Delta, Route = Ornithology ," 
4 The purpose of my testimony at 
5 this time is to review and summarize the ornithologi- 
6 cal baseline studies that L.G.L. has undertaken for 
| Arctic Gas along the proposed cross-delta alternative 
8 route for the gas pipeline. 
9 The decision to consider the 
10 cross-delta as a serious alternative was taken late 
11 in 1974, and consequently this alternative route was 
A2 | given prominent attention in our program for field 
7 studies in 1975. 
14 L.G.L.'s work in this area 
= began with a waterfowl study in the summer of 1970 . 
Ae Studies of the snow goose autumn staging have been 
17 | Carried out since 1971. . 
18 A number of bird studies have 
1o been conducted by others in the Mackenzie nelea sue 
20 these were restricted to certain parts of the delta, 
21 or to certain times of the year or to particular 
a 4 species of birds within the delta, and so fulfilled 
23 only in part our needs in examining the cross-delta 
24 route. 
25 | Our program for field studies 
26 | in 1975 followed the same pattern that we have 
27 utilized for baseline studies elsewhere along the 
28 route. These consisted of aerial surveys along the 
29 proposed route and ground transects undertaken at inter 
30 vals along the route. These studies are described in 
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Jakimchuk, Rowe 

In Chief 
the volume : 

"Ornithological Studies - Cross-Delta Route." 

MR. MARSHALL: That's Exhibit 
SOS) Sie 

A Exhibit 395, and 
supplement to that volume. 

Q Thats. Exhiubak 503. 

A Exhibit 503. 

We conducted ground surveys 
of terrestrial bird populations at nine sites along 
the route during June and July of 1975. These surveys 


were for the purpose of obtaining population indices 


of birds in various habitats along the route. Based on 





the densities of birds recorded in the habitats and 


a subjective ranking of the relative abundance of the 
habitat, deciduous scrub is the most important habitat | 
along theecross-deltayroute in terms of the numbers of | 
terrestrial oe which it supports. 

We flew four aerial surveys 
along the cross-delta route during the period June 
to August, 1975. These were timed to examine the 
water bird populations along the cross-delta route at 
the times d spring and fall staging, at the time when 
the birds are just starting to nest, and at the time 
when the broods of young birds have come off the nests. 
The outer Mackenzie Delta section of the cross-delta 
route supported the greatest number of water birds 
during June. The southern section of the route 


around Travaillant Lake supported the greatest number 


of water birds during late July and August. These 
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in Chiet 
Surveys of the cross-delta route were conducted before 
the large flocks of snow geese moved into the outer 
delta during the fall. 

We continued our studies 
of fall staging snow geese in the Mackenzie Delta and 
on the North Slope. These studies are part of an on- 
going monitoring study of these birds. Normally, the 
majority of the snow geese stage on the North Slope. 
In 1975, however, the North Slope became snow-covered 
in early September, and most of the geese moved into 
the Shallow Bay area of the Mackenzie Delta. The 
estimated peak number of geese present in that area was 
322,000! Out® of “a? Potaltot 7S, 000. 

I would like to say, sir, 
parenthetically. that I have a few transparency slides 
of that situation which I would like to show at your 


convenience, maybe tomorrow or some suitable time. 


THE COMMISSIONER: Fine. 


A The balance of my 
Statement has been modified because of the change in 
probable 
the location of compressor site CD-08. I go now to 


revised page 3, using the results of our 1975 studies 
plus various reports in the literature, we have made 
an ornithological comparison of the cross-delta route 
with the originally proposed circum-delta route. Our 
conclusion is that from the point of view of the birds 
that would be affected, the circum-delta route is 
Glearly preferable to the cross-delta route. 

The principal factor in this 


conclusion is the numbers of geese that stage in the 
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Ch eR Oi che 
bi Outer Mackenzie Delta. 
2 In the short term they would 
3 be vulnerable to a disturbance that would be associated 
4 with summer construction of the Shallow Bay Crossing. 
5 The next sentence has been modified. In the long term 
6 the aerial and ground activity that would be associated 
- with the establishment and Operation of a compressor | 
8 Station and support facilities at the newly proposed 
9 Site selected in the delta for the life of the pipeline 
10 would not, in our Opinion, be likely to have a Signi- 
ot ficant impact on GOOSE populations. 
12 


Then there is one sentence 
deleted, and then we have gone on to make a number of 
recommendations with respect to the cross-delta route. 


The first is that the circum- delta route be built in 


preference to the cross-delta route. The others are 
mitigative measures that we feel should be implemented 
if the cross-delta route is finally selected instead 
of the circum-delta route. 

Our principal recommendation 
involves re-location of the compressor station Site 
now planned for the delta. We would prefer that if 
possible all such facility sites be located outside of 
the delta, or at least at the eastern and/or western 
fringes of the delta. a sentence is added here, the 
newly proposed site at Tununuk Junction places it in 

the eastern fringe of the delta, and as such is a marked 
improvement over previous sites, in our view, though 
not quite as favorable a site as Tununuk itself. 


Q Thank you, Dr. Gunn. Now 
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Webb, Dabbs, Gunn, McCart 
Jakimchuk, Rowe 

In Chief 
Mr. Jakimchuk, please, would you please read into the 
record your evidence pertaining to mammals? 

WITNESS JAKIMCHUK: We conduc- 
ted studies of mammals along the proposed cross-delta 
route during 1975. These included aerial Surveys in 

additional 

July followed by detailed ground checks and/ground 

Surveys in November. 

The most serious potential 
impact of the cross-delta route would be conflicts 
with grizzly bears, This entire route intersects grizzly 
bear range most of which is open tundra where bears 
are vulnerable to harassment. Recommendations relating 
to grizzlies similar to those advanced for the original 
prime route apply to the cross-delta route. These 
include: 

a Prohibit hunting by pipeline employees; 

ae Avoid vehicular nae seee of bears; 

Bis Strongly enforce the regulation wo incinerate 
garbage and avoid bear feeding; 

4. Carry out a pre-construction den Survey in October 
to find grizzly bear dens on or near the pipeline 
alignment in order to avoid disturbance to the 
bears and their dens; and 

ce Design and utilize bear-proof fencing for use 
in problem areas. 

As habitat for muskrat and 
beaver is marginal along the cross-delta route, there 
is little potential for impact on these species. The 
greatest potential problem is the danger of local oil 


Spills. Strict care during construction and operation 
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is required to prevent such occurrences. Beaver and 


muskrat are resilient species which co-exist with 


man's activities in other areas. 

Although polar bears are 
found infrequently along the cross-delta route, man- 
bear encounters may increase with increased activity 
associated with the pipeline. Such encounters could 
create problems with individual bears. While the most 
desirable measure is avoidance, problem bears will have 
to be dealt with according to existing circumstances. 
Tranquilization and re-location of bears is recommended 
where possible. 

Populations of fur-bearers 
such as wolves, wolverine, marten, mink and lynx are | 
small along the cross-delta route and these species | 
are wide-ranging. As I have previously indicated in | 
testimony, I do not consider that pipeline ache 
Or operation activities will have a significant impact 
on these species. 

No den sites of Arctic 
foxes or red foxes were found in the immediate vicinity 
of the route, and surrounding areas apparently have 
limited denning potential. Red fox were seen frequently 
during November surveys but this species has displayed 
a high adaptability to human activities throughout its 
range. 

Few moose winter along the 
cross-delta route. Wintering occurs on the Campbell- 
Sitidgi lowlands and the Thunder River Valley upstream 


from the proposed pipeline route. Moose utilizing valle 
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of the Blow River, Rapid Creek, Conglomerate Creek, 
and Walking River on the coastal plain, may encounter 


Summer activ ities such as borrow development and 


compressor station operation. However, it appears 
that moose on the cross-delta route will be little 
affected. 

The impact of the cross-delta 
portion of the proposed route on caribou will be 
limited. Potential for impacts on segments of the Blue- 
nose caribou herd south-east of the delta exists if 
utilization of this winter range occurs during the 
year of construction. Previous recommendations regardin 
conflicts with caribou should be implemented in the 
event of an interaction. Interactions with woodland 
Caribou are unlikely because of the low numbers and 
scattered distribution of this species. | 

Q “Thank you, Mr. Jakimchuk. 
Dr. McCart, would you please present your evidence on 
fish? 

WITNESS McCART: The Mackenzie 
Delta is in the Arctic of North America and 
its influence extends far beyond the delta itself. 

It provices habitat for large populations of fishes, 
many of them anadromous. Among the latter are several 
species important in domestic fisheries: the least 


and Arctic ciscoes, the humpback and broad whitefishes, 


channels as migratory pathways, as rearing and 
feeding areas, as overwintering habitat, and to a 


and the inconnu. These species utilize the delta 
limited extent, as spawning grounds. During the marine 
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phase of their life history, they may be widely 
distribruted along the Beaufort Sea coast. Arctic 
cisco, Comets danaeh which leave the Mackenzie Delta 

in the spring, apparently move at least as far west 
as the coast of the Arctic Wildlife Range in Alaska 
during the course of their summer migration. Any major 
changes in environmental conditions within the delta 
which had a detrimental effect on populations of these 
Species could have geographically far-reaching effects 
on domestic catches, both within the Mackenzie system 
itself (e.g. in the Peel River and other upstream 
tributaries where there are major Spawning runs) and at 
locations such as Herschel Island in the upper Yukon 
Territory, and Barter Island in Alaska, where summer 
catches in least and Arctic cisco are largely dependent 


on fish originating in the Mackenzie system. | 
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In Chief 
1 In addition to anadromous 
2 populations, there are sizeable populations of resident 
3 species, both in the channels and in the many lakes 
4 distributed through the delta. Some of the latter are 
) not presently connected to river channels. These are 


generally clear lakes with relatively high levels of 
primary productivity. The larger ones harbour popula- 
tions of fish which may include broad whitefish, 
least cisco, pike and ninespine stickleback. The 
latter is an important food item for various species 
of Loon. 

In view of its importance 


to fish, it is my opinion that the Mackenzie Delta 


be 
must ‘accorded a high degree of protection. Any propose 


development must be examined to determine its potential 
effects on aquatic environments, then carefully planned 
to either eliminate potential impacts or to minimize 3 
those which are unavoidable. Over the past year, AEL 
has carried out studies along the proposed cross-—delta 
route. Our studies are sufficiently advanced that we 
feel that we can identify the major potential impacts 
of the development on aquatic systems and make some 
recommendations, both general and site-specific, 
regarding appropriate mitigative measures. 

Most of our concerns are 
generally applicable to pipeline construction in the 
the north and have been discussed in detail during 
previous testimony before this Inquiry. I would 
like therefore, to concentrate my remarks on those 


impacts which are unique to the proposed cross-delta 
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McCart, Jakimchuk, Rowe, 

In Chief 
route. There are two of these: a potential for blockag 
to fish migrations and a possibility of reduced 
productivity in clear lakes subjected to increased 
sediment loads. 

Four major channels and Shallow 
Bay will be crossed during the ice-free season. In 
some instances, the construction period will continue 
through the migration season (late summer and fall) 
for anadromous fish migrating upstream to spawn and 
overwinter. Any activity which seriously restricted 
movement or caused damage to concentrations of migrant 
fish could have a deleterious effect on populations. 

We have recommended that the 
movements and distribution of fish should be continu- 
ously monitored during the construction period and, if 
it appears that fish migrations are being affected, ee 
should be fOaReTENEIORE in construction procedures to 
mitigate the problem. These might include short-term 
shutdowns to permit passage or rescheduling of some 
potentially damaging construction activities such as 
blasting so that they occur when fish are dispersed 
rather than concentrated. 

The clear lakes in the delta ar 
generally more productive than the turbid lakes with 
more direct connection to river channels. In order to 
protect the clear lakes from siltation, we have recom- 
mended that they should be avoided by as wide a margin 
as poesibTS: onk clear lake, however, lies astride 


the pipeline route and will be bisected by the pipeline. 
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In Chief 
Because of the disposition of other waterbodies, this 
lake cannot be avoided although minor alterations in the 
crossing site are still possible. We have recommended 
that this lake be the subject of an intensive investi- 
gation to ensure that the alignment does not interfere 
with potentially critical areas such as spawning beds 
and overwintering areas. 

Q Thank you, Dr..McCart. 
Now Mr. Webb, would you please present your evidence 
pertaining to whales? Sir there is a revised page 
three that goes with Mr. Webb's PERE eon The copy 
that I had circulated, my secretary had as couple 
of paragraphs, you've got that. It has a small five 
at the top of the page. 

THE COMMISSIONER: Right. 

WITNESS WEBB: Sir, since I 
last had the opportunity to present evidence before 
your Inquiry in Inuvik in late January, I have had 
the opportunity of reviewing with Arctic Gas personnel, 
the current plans for crossing Shallow Bay. Those 
plans have been reviewed in the light of findings over 
four years of white whale studies in the Mackenzie 
Delta estuary, including the Shallow Bay - West 
Mackenzie Bay regions. 

I would point out that three 
reports, those covering the study seasons 1972, 1973, 
and 1974, have already been submitted in evidence to 
your Inguiry. I would add that I believe the draft 


report covering the 1975 information has also been 


submitted. 
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McCart, Jakimchuk, Rowe 

In Chief 

There appears to be two primary 
concerns with respect to white whales. 

First, possible biological 
consequences to part of the whale herd: from disturbance 
or harassment that may occur and, 

Second, potential for inter- 
ference with whale hunting by native people using 
the customary whale camps between Tent Island and 
Herschel Bay. 

As a result of my review of 
Arctic Gas material, I believe that construction, 
operation and abandonment of the Shallow Bay crossing ca 
take place without significant effect upon the whaling 
opportunity. Our studies have indicated that most of 
the 25 to 30 whales, usually taken by hunters in 
this area, are killed in Shoalwater Bay and West 
Mackenzie Bay, and not within the area designated as 
Shallow Bay. The majority of this harvest is taKen 
over five miles from the planned crossing. 

I must add that my opinion is 
based upon the understanding received from discussion 
with Arctic Gas personnel that boat and low-level 
air traffic in late June and during the month of July 
will be kept to a minimum throughout West Mackenzie 
Bay. 

In the four years of observa- 
tion major whale visitations to Shallow Bay occurred on 
an irregular basis. Whales were not seen to stay long 
in any year. Visitations ended on the following dates 
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in July: \ 
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| 
| 
| In Chief 
| 1972 July 15th | 
| 1973 July 6th | 
; 1974 July 22nd 
: 1 O75 July 28th | 
| Accordingly, the potential 
| for interaction of construction activities at Shallow | 
: Bay with whales, would be a function of the date by | 
: which whales left the bay in the year of construction. 
- With respect to whale disturb- 
- ance and subsequent changes in behaviour patterns, or | 
- | local distribution, I cannot say with assurance that "7 
~ | whales using Shallow Bay would pass the construction | 
> activity if it took place during July. 
ie It is my opinion they may be | 
16 | reluctant to pass dredging activity even if close to shoe, 
| because of their fear of being trapped in very shallow 


17 

waters. 
On the other hand, whales would 

be expected to eventually approach from the seaward 

Side without fear from those stationary sounds emanat- 

ing from staging sites .» either shore. From our studies, 

it is reasonable to forecast their approach to least 

one to two miles of those sound sources. 
Even if apprehensive at first, 

| 


whales may be expected to accommodate to the low level 


of buried pipeline sounds during the period of 


27 
ad operation. Should they fail to become fully accustomed, 
~ biological consequences would be similar to those 


expected during construction in July. 
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| 
Webb, Dabbs, Gunn, 
In view of this, it appears at 
to assume that normal numbers of whales would at least | 
enter and remain in West Mackenzie Bay for periods of 
time similar to those which would have occurred with- | 
out the pipeline crossing of Shallow Bay, even if | 
construction occurred in July. | 

Whales in West Mackenzie Bay | 
would continue to have the benefit of warm waters over 
its extent. Some whales may be denied the experience 
of slightly warmer and calmer waters in the middle and 
southerly portions of Shallow Bay, at least during the 
construction year. 

It is not possible to accurate- 
ly predict the biological consequences of that range 
restriction. However, some inferences may be drawn from 
existing knowledge. While studies have shown that some | 
whales penetrate the middle portions of Shallow Bay on | 
occasion, they do not remain there for long, probably 
because of hunting pressure from the seaward side. 

In other words, under normal 
circumstances, they do not now receive sustained bene- 
fit of middle and lower Shallow Bay waters. Calving 
appears to take place successfully in West Mackenzie 
Bay. Surface waters there are well above 10°C after 
July lst, an apparent requirement for calving. 

Accordingly, it is my opinion 
that the biological consequences of such a range 
restriction may not be serious. 


Notwithstanding the above, the 
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written material, all pertinent parts of it were 


; In Chief 

; following recommendations for assuring minimal disturb- 
7 ance, have been made to Artic Gas: 

; 1 That construction activity take place after the 

3 majority of the whales are observed to have left the 

area. 

6 | 

4 | Ze That supervisory monitoring surveys be undertaken 
; of both whale distribution and hunter harvest 

success. 

9 

- oF That boat traffic, particularly barges hauling 

7 gravel from Shingle Point, occur after August lst. 
eH 4 That aircraft over -flights of West Mackenzie Bay 
i at low levels be avoided in late June and the 
_ month of July. 
i 5. That aircraft and boat landings at whaling camps be 
16 | kept to a minimum. 

re Q Sir, you will recall 

rT that there was a matter raised in Tuktoyaktuk con- | 
6 cerning some work that was done by a Mr. Paul Brotlie. 

v You asked if Mr. Webb might comment on that when he 
a returned and I've asked him if he would do so. 
55 A Yes sir, I would like 

a to comment on the role played by Dr. Brodie in the 

oa 1972 Slaney study. Dr. Brodie was a contract employee 
558 of Slaney and related both to myself and to Dr. 

ae Fisher of the University of British Columbia who was | 
am an associate of Slaney and Company on that project, 

7 performing as a specialist advisor in marine mammology. 
a With respect to Dr. Brodie's 
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In Chief 
included in our report. Some editing took place, 
essentially by myself in my role as project supervisor. 
Some of Dr. Brodie's material was rearranged. Some 
new material was added and some phrases and words 
were changed to improve the readibility; at least in 
my judgment. 

Extraneous material, material 
not pertinent to the purpose and objectives of the 
monitoring program, was omitted. In this category 
were referencesin two places to seismic exploration. 


The objectives of our program were to monitor and to 


report upon the construction of the artificial islands. 
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I would like to offer a copy 
of all material submitted by Dr. Brodig for your review, 
if you wish, except rough maps of whale distribution, 
which were in such form that I thought not useful; and 
the material is here if you wish it sir. 

MR. SCOTT: Perhaps it should 
be marked as exhibit Mr. Commissioner, so it can be 
examined by various counsel. 

MR. MARSHALL: JI have no 
objection to that. 

THE COMMISSIONER: I think it 


should be. Thank you Mr. Webb. 
(WRITTFN MATFRIAL BY DR. P. BRODIE MARKED AS 


EXHIBIT NUMBER 507) 


MR. MARSHALL: Mr. Rowe, could 
you now proceed to present Dr. Banfield's evidence 
pertaining to the environmental over-view of the cross- 
delta alternative? 

WITNESS ROWE: "The Mackenzie 

Delta supports an enriched and diverse biotic 
community because of the annual inflow and deposit 
of Peers rich silt, by the northward flowing 
Mackenzie River. Thefaunal enrichment is expressed 
in considerable stocks of renewable resources, such 
as white whales, Arctic char, whitefish, inconnu, 
water fowl, muskrats, beaver, moose and bears. Thes 
natural resources historically have attracted a 
relatively concentrated population of native people 
to the delta, as a favourable settlement area. 


The delta however, is not a 
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uniform unit, either geographically, physiographically, 
or biologically. Treeline, which is a prominent 
biological boundary feature, crosses the lower 
delta, and associated with it are marked biologica 
differences between the lower and upper parts of 
the delta. 

The upper delta, south 
of the treeline, is within the boreal forest biome 
which has a less severe physical environment for 
Many animals. That part of the delta supports 
high populations of fur bearers, and breeding 
duck populations; also modest populations of 
moose and black bears. 

The lower delta, north of 
treeline, is in the tundra biome. Here, a number 
of ‘physical factors, including shallow ponds, | 
lack of tree sHeiGee , and cold winds from the | 
Beaufort Sea, combine to provide a less pee 
environment for moose, muskrats, and beavers. | 

The modern delta physiographic 
area, around Shallow Bay, is an active phase of 
delta building, and the land is low and subject 
to spring flooding and summer storm floods. For 
that reason, few mammals inhabit it, and few 
waterfowl nest in the area. The outer delta, 
however, iS an important waterfowl area, for some 
nesting activity, but more so for loafing, moulting, 
and staging, for autumn migration. The most 
important species include whistling swans, white- 


fronted and snow geese, black brant, pintails, and 
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sandhill cranes. 

The eastern portions of the 
outer delta, particularly the Pleistocene Delta 
physiographic section, forms important habitat for 
grizzly bears and reindeer herding. Between these 
two portions of the delta, between the highly 
productive upper delta, and the strategic outer 
delta, is a middle area north of the treeline, 
of lower productivity, as far as terrestrial 
resources are concerned. 

The proposed cross-delta 
alternative route crosses the Mackenzie Delta in 
that middle belt, avoiding to a great extent 
conflicts with the more concentrated biotic resources 
at each end. The various biotic components of oa 
delta environment, including vegetation, fish, 
birds and mammals, have been studied in considerabile 
detail, during the past years, by consultants | 
engaged by Arctic Gas, as well as consultants 
retained by the producer companies. There has 
also been a considerable body of research literatune 
on the area since about 1935, for comparison. 

I spent six weeks, during the 
summer of 1946, in the delta, studying the muskrat 
trapping industry, and I have re-visited the area 
subsequently, on a number of occasions. The last 
time was during August 1975, when I flew by 
helicopter over the proposed route, and landed at 


several points to visit research crews, and examin 


local areas. 
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1 It is my opinion, that the | 
ri pipeline could be constructed along the cross-delta 
3} route, without prejudice to the survival of local 
4 populations; of swans, geese and sandhill cranes; 
. by the use of mitigative procedures, such as 
zi timing of construction; location of docks, staging 
7 and compressor sites -- compressor station sites. 
8) The restriction of summer construction activities 
9 to those specific sites, is also an important 
10 mitigative measure. JI concur with the plans to 
Ai construct most of the terrestrial pipeline during 
12 the winter months, including the lesser channel 
13 crossings. If the Shallow Bay crossing must be 
ia accomplished during the brief summer period, I 
15 reccomend that it be started in June, immediately 
16 after the spring floodwaters subside, and that it | 
17 cease soon after August 15; if the snowgeese ae 
18 in large numbers to stage in the area of constructi hs 
19 The early cessation of activity 
20 would also oa interference with the autumn 
21 Peart deneannenecncee fish into the delta. I do 
22 not believe the laying) of’ pipe’ by barge has’ the 
23 potential of a severe impact on the white whale 
24 popultaion. Studies have indicated that the upper 
25 | reaches of Shallow Bay are less favoured thandtne 
26 | lower bay, Mackenzie Bay, and Kugmallit Bay. It 
27 has also been shown that the whales shown little 
28 alarm around large barges. If it were deemed 
29 necessary, an underwater alarm system could be 


30 installed, downstream from the slowly moving barge. 
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zh At no time would the upper reaches of the bay be 


construction and operation of a buried 


in isolation. A systematic comparison 
environmental impacts of the prime and 


alternative, has been presented in the 


route include the following. 
(a) Its shortness, 


~waOrter. 


re-vegetating the modern delta. 

(c) The avoidance 
Mount Goodenough Dall sheep. 

(d) The avoidance 
used caribou winter range, on the east 
the Richardson Mountains. 


(e) The avoidance 


Red River. 
(f) The avoidance 


the productive upper delta. 





completely blocked, entrapping any whales present. 
Considering these possible 
mitigative measures, I envisage no environmental 


hazard sufficiently important to prohibit the 


chilled 


pipeline along the route. Comparing it with the 
alternative prime route around the delta, I believe 
that it has a slight over-all advantage, although 


it is clearly less advantageous to birds, considere 


of the 
cross-delta 


environmenta 


statement. Some of the advantages of the cross-delkta 


104 miles 


(b) The ease of re-vegetation +- 


of the 


of periodically 


slope of 


Of traditiona. 


hunting territory, traplines, and fishing camps, 


of the people of Aklavik, Fort McPherson, and Arcti 


of skirting 
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It is not possible to compare 
these social and environmental trade-offs, in 
quantitative terms at this time, in view of a 
lack of a recognised method for such, and analysis. 
It is hoped that more sophisticated quantitative 
data may be available in the future, on such social 
environmental components, to form the basis of suc 
an analysis. 

Finally, the evidence gathered 
to date indicates that the proposed pipeline 
crossing of the Thunder River, at the southern end 
of the cross-delta alternative route, is below 


the moose wintering grounds in the Thunder River 


valley. That would mean that the winter construction 


of the pipeline would not block any important 
movement of moose, downstream to the Mackenzie 
River shoreline." 

MR. MARSHALL: Thank you Mr. | 
Rowe. Mr. Commissioner, that completes the pre’sentatian 
of the direct evidence. I understand from Miss 
Hutchinson that coffee is ready, if you wish to take 

a break now, before cross-examination. 

WITNESS GUNN: Mr. Commissione 
before we take a break sir, just for the sake of the 
record, in the first paragraph of Dr. Banfield's. 
statement, there's a word"geologically", and I think 
it was read "geographically", and it might make some 
difference to the interpretation. 

THE COMMISSIONER: All right. 
We'd adjourn. or coffée. 


(PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 
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Cross-Exam by Bayly 

i (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

2 MR. HOLLINGWORTH: Sire Mes 

3 Bayly has kindly consented to precede me in cross- 

4 examination. 

5 THE COMMISSIONER: All right 





then, go ahead, Mr. Bayly. 

MR. BAYLY: Mr. Commissioner, 
I am prepared to go ahead of Mr. Hollingworth, who I 
understand has lost most of his voice. With just one 
reservation, that I'd like to be able to look at, those 
things that were filed today and the recommendations 


Of Renewable Resources which we understand may be 


filed tomorrow, and I may have additional questions 


arising out of that material. 


THE COMMISSIONER: All right. 


CROSS-EXAMINATION BY MR. BAYLY: 

Q Now, gentlemen, since yo 
were last here we have heard some evidence on che 
possibility of aircraft harassment of wildlife of 
various sorts, and we've received some evidence which 
will be given later on by Mr. Heacock of the Ministry 
of Transport for Commission counsel with regard to 
regulations for aircraft flights, overflights. 

Can you tell me, and in 
particular Mr. Jakimchuk and Dr. Gunn, whether you 
have had a chance to read that evidence? 

WITNESS JAKIMCHUK: No, I haven' 

Q Dr. Gunn, have you? 


WITNESS GUNN: No, I haven't. 




















ae 
he beet 
hy etre 
Vit ee aoe 
peray casey ‘Bey eae 





f 
f ft ans 
pri op . mate 
ieee me I 
nité :erebau 
4 ; 
j < cel 
. ee 
—<- Pte 
) aJal 
aed! a t20genstT To 
- . a go% eet +s ilvpes 
Fiar com sBivotgseg 
i 
Wo WwW 


ALL 





20166 


WEST REPORTING UThH. 


Webb, Dabbs, Gunn, McCart 
Rowe 

Cross-Exam by Bayly 

Q As I understand Ley le 6 
Heacock states that 

"An imposed altitude of 2,000 feet is possible 
for ai rcratt following instrument flight rules 
but that for visual flight rules, traffic the 
controls are not available." 
I understand that aircraft using visual flight rules 
include all helicopters and most light aircraft. Is 
that your understanding? 

A Yes. 

Q There is a Suggestion in 
that evidence that a restriction at least on the part 
of the Ministry of Transport on flight frequency would 
be impossible to impose. Now, can you tell me whether 
the recommendations Eoeen oo have made , starting 
with Mr. Jakimchuk and’Dr. Gunn, were counting on the 
Ministry of Transport being able to impose regulations 
on the height of flights and on the frequency of 
flights? 

WITNESS JAKIMCHUK: I can't 
really say I was counting on the Ministry of Transport 
to do it. Our recommendations are just that. They are 
recommendations based on the experimental studies we 
conducted. They are guidelines to provide what we feel 
is an alequate margin of safety to avoid disturbance, 
and I would distinguish between disturbance and 
harassment, harassment being a deliberate act. Our 
recommendations went to Arctic Gas and Arctic Gas has 
formulated a policy for those who fly for them. I would 


>--1 can certainly see problems although I haven't read 
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that testimony yet, but I would think that there may 
be a possibility for more controls than you have 
implied. 

Q You'd agree with me, 
though, that somebody wouild have to enforce these 
recommendations for the impacts that you have suggested 
would occur to be the same as those you predicted. 

A Yes, and as we're all 
aware from reading the newspapers, a clear case of 
this has been done on the east coast with respect to 
the intervenors on the sealing operation back there. 

Q Yes, and Dr. Gunn, have 
you any thoughts on this that you could share with the 
Inquiry? 

WITNESS GUNN: I agree with 
Mr. Jakimchuk that my position is not that I was countin 
on the Ministry of Transport to do this, but I feel that 
we are into a new Situation here, that we haven't come 
across before, we haven't explored before, and I think 
it's too early to say that it's impossible to do this. 

I feel that more research is needed, more effort is 
needed. I feel that it is possible to do it. 

Q All right, so you would 


Say that whether we use the Ministry of Transport 


regulations or not, there may be a way to regulate the 


frequency of flights as well as the height, both of which 


are important to the birds that you have referred to in 
your previous testimony. 


A Well, I feel that the 


ultimate regulation of the flights is the responsibility 
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of the Ministry of Transport. They have that respon- 
Sibility so that anything that is done has to be done 
with their co-operation and co-ordination. 

Q And your opinion would 
be then that the most effective way to police this 
would be through the government agency as opposed to 
company regulations? 

A Y@Sasgitrpilede, 

Q Now, I don't know, Mr. 
Rowe, whether you can speak to this on behalf ef .Arctic 
Gashor not;iifnyou+can"t..i'm prepared to leave this 
question for Mr. Hemstock when he returns. But can you 
tell me whether or not Arctic Gas was expecting that 
the Ministry of Transport would supply the necessary 
flight restrictions to give the necessary rules to 
implement the recommendations of the environmental 
consultants to Arctic Gas? 

WITNESS ROWE: We have propose 
and have in force at the moment, flight regulations which 
we designed for the use of the company. At this time we 
did not expect that M.O.T. would have regulations in 
force. We designed our own to suit the needs of the 
project. 

Q And is that its present 
needs, or is that for its projected needs when epee 
construction would begin? 

A The regulations are 
designed so that they will cover the effect on wildlife. 
They have not been specifically designed for any parti- 


cular phase of the project. 
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Cross-Exam by Bayly 

Q And has any co-ordination 
to your knowledge taken place between the engineering 
consultants and the environmental consultants with 
regard to the number of Flights that will be required 


both to plan and construct the new prime route as it's 


shown on the map behind you? 


A The environmental consul- 
tants have been appraised of all the constructional 


plans as they are developed. 


Q And does that include the 


number of flights that would be necessary in order to 
survey, plan for and supply this new route alignment? 


A Perhaps you micht ask the 


consultants. They would probably be better at replying 


than I am: 


Q Has anybody on the panel 
received that information from the consultants that 
are in charge of either engineering or logistics, 


whatever this falls under? Dr. Gunn, for example? 


WITNESS GUNN: I believe that 
that information is available to us. I might say that 
in terms of timing of flights, the only place where we 
have pe eCamenaad that timing of flights is important is 
in overflights of snow geese. Otherwise we feel that 
height restrictions and the use of corridors would me 


satisfactory. 


Q We have heard last week 


from Mr. Williams of the number of days approximately 


to construct the Shallow Bay crossing . I understand we 


didn't hear how many flights that would involve ang Whether 
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especially towards the tail end of the season when the 
geese may be staging on the west side of the delta, | 


whether there would be a conflict with the number of 





flights you have suggested, and the number that would 


be required to finish the construction? 


A I don't believe we have 


that information available to us. If it was presented 
in evidence in the past week, I personally have not 
seen that evidence. 

Q Now, we heard from Mr. 
Lewis that the west side of the Shallow Bay and the 
mouth of the Mackenzie Delta may be subject to erosion 
and is in fact actively eroding. Mr. Williams last 
week suggested that Arctic Gas has three options for 
dealing with the erosion of the west side of Shallow | 
Bay, and one of these he called channel training, and | 
that involved stabilizing ereur a mile of shoreline as | 
I understand ; the second was deep ditching the Jane | 
an extra thousand yards; and the third one was that 
because erosion seems to be proceeding more slowly in 
recent years, to deep ditch an extra 500 yards and 
Stabilize the bank ten years from now, if required. 

Now is this engineering series 
of techniques, information that this environmental panel 
had before it to consider, especially with regard i 
the effects of these various methods on staging birds, 
on vegetation, and on fish and whales? Mr. Dabbs, do 


you want to start on that one? 
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WITNESS DABBS: Well, excuse 


me, I don't recall it being formally introduced to us 


as a group, but it has been available to myself, and | 
close examination of the air photos of the proposed | 
delta route, and the various alternatives that are on 
the ae behind me, and I have looked at that from 
the standpoint of the types of shoreline that are 
currently actively eroding as opposed to those that 
are No; SG actively eroding. For my own information 
really, trying to relate that to delta land form types, 
and types of vegetation that are found there, to 
see if it's a predictable or recurring thing, that 
rate of erosion is related to some particular features 
of the landscape. 

Q Have you spoken to Mr. 
Williams, or other people with Northern Engineering 
Services, with regard to which of the three methods 
outlined by Mr. Williams you would recommend from 
a re-vegetation point of view? 


A No I have not made a 
choice of those three options, or made a recommendatio 


directly. 


Q All right. Have you been 


asked for an opinion on them? 


A No, I don't believe: I 
have. 

Q Did you know there were 
the three of them? 

A I was aware of them -- 


the three, yes. 
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Q Perhaps now, Mr. Webb, you 
could tell us whether or not you were aware of these 
possibilities, and whether you've been asked for an 
Opinion as to the effect they might have on the 
movement of whales. 

WITNESS WEBB: No, I wasn't 
aware of them, Mr. Bayly, and haven't been asked an 


opinion. 


Q Now, that might be something 


that you'd want to look over, overnight, and if you 
can give us some kind of an opinion, tomorrow, I'd 
be grateful. If not, and you need more time, please 
tell us. 

A I'd be very glad to find 
out what I can about it. 

Q All right. Dr. Gunn, were| 
you aware of the three possiblities outlined in the 
evidence given last week by Mr. Williams, and were you 
asked for an opinion on them? | 

WITNESS GUNN: No, I don't 
believe that we were aware of this matter, and we have 
not been asked for an opinion. 

Q And would you be willing 
to look at the evidence of Mr. Williams, and perhaps 
tell us tomorrow whether you could give us an opinion, 


either tomorrow or later ion2 


A Yes, certainly. 
Q Anas Dr. MoeCaru: 
A WITNESS MCCART: No, 


I wasn't aware of them and no, we hadn't been asked for 
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MAY 2, BLE Webb, Dabbs, Gunn, McCart, 
Jakimchuk, Rowe 
Cross-Exam by Bayly 
1 an opinion, and yes, I would be willing to take a look | 
2 at the evidence and give you an opinion tomorrow, if 
3 possible. 
4 Q Thank you sir. This is | 
5 the shortest interchange Dr. McCart and I have had so 
‘ far. 
4 MR. MARSHALL: That's what 


| 
3 happens when the witness gets to do the talking. 
THE COMMISSIONER: I thought 


9 

10 it was a Significant interchange. 

a MR. BAYLY: Mr. Jakimchuk, as 
12 this may be of some concern to you as well, could you 
13 tell us whether you and Mr. Williams have -- or anybody 
14 else -- have discussed these three possibilities? 

15 WITNESS JAKIMCHUK: I was aware 
<a of the -- some discussion taking place by the engineering 
* panel on erosion problems on Shallow Bay, but not 
18 specifically of those three possible alternatives; have 
19 not been asked to render an opinion, and would be 
20 prepared as Dr. McCart is, to take a look at it. 
> Q Thank you sir. Dr. Gunn, 
29 turning to you again, and this is a bit off the subject 
34 of the cross-delta, but is one in which the Commissione 
24 asked be addressed to you. When we were in Tuktoyaktuk, 
25 Mr. Bertram Pokiak told us that his experience was 
26 that in some late summers, migrating geese, unable to 
27 nest on Banks Island, sometimes return to the mainland 
28 and nest around Baillie Island; and are you familiar 
29 with this occurence sir? 


30 WITNESS GUNN: All I can say 
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is that occasionally, some small numbers of geese nest 
in that vicinity. Not regularly from year to year, but 
nothing like numbers that normally nest on Banks Island 

Q Yes. He was suggesting | 
that it was a phenomenom that didn't occur that often, 
but had occurred in his experience. 

A Yes, I would agree with 
eiictis 

Q He had suggested, when 
he gave his evidence to the Inquiry, that perhaps it 
should be considered that Baillie Island should have 
some kind of special protected status because of this, 
and would that be something you'd be able to give an 
opinion on, either now, or at some later time? 

A I'm not sure that we have 
enough information about what happens on Baillie 
Island during the breeding season. That has not been 
within our scope. However, it seems like a reasonable 
suggestion. 

Q Now Mr. Rowe, again I'm 
going to ask yored comment on the evidence, if you 
can, that was given by Mr. Hemstock, and if you could 
turn to page 7 of the evidence please. He stated in 
the evidence in the second paragraph on that page that 

"the cross-delta route will avoid the traditional 

hunting and trapping areas in the vicinity of 

Aklavik, Fort McPherson, and Arctic Red River", 
and can you tell me, having been to the Aklavik 
hearing, whether you're aware that several residents 


identified the Shallow Bay and west..delta area, and the 
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eastern North Slope area, as being of prime importance. 
They referred to it in various metaphors as being the 
area from which they got much of their meat and fish. 

WITNESS ROWE: Yes, I recall 
that. 

Q And is that consistent 
in your opinion with the statement made on page 7 in 
Mr. Hemstock's evidence. 

MR. MARSHALL: I think the 
Matter speaks for itself, surely Mr. Bayly. The 
statement's there in the evidence. 


MR. BAYLY: Perhaps the witness 


could explain the statement made in the evidence. I 
don't wish to be unfair to Mr. Marshall's client or 
its consultants. 
A I would prefer to wait 
until Mr. Hemstock is here. He prepared this. | 
Q Dr. Gunn, when you were 
here last, we had asked you to compare the aden 
routes in order of the preference which you would give 
to them, from the point of view of the birds, which 
are your major concern, and we now have more routes, 
two more routes than before, and they are the new 
prime route, the original prime route, the interior 
route, and the -- what has been referred to as the 
Barry route. Would you be willing to rank those in 
order of your preference from the point of view of 
the avoidance of impacts and interactions with birds? 


WITNESS GUNN: I think we are 


clearly on record as preferring the interior route, 


fisoex 1 ao 
hy ua 49 a, a ek. er 


tneteiesnos tadd Ee Cee oe: 
ni v iors lh oho ilies odd Adhw am 


ef3 antd+ I :d23AM@HAM .AM 
pay .viysd ai sekouse yilfeett 10% eteege t9dtem 
| .gonebive edz ni sted? e' gtemetisze 
asvaslw eft aqsdvet ,sYIYAd ..aM_, ; | r | de 
| I ,9onebive sit at sham toometste ef? ntetenes Sivoo 
| x0 Sneilo 2'[ledtersM .1Mé-o? tistau od .of fete 3'a0b 
; “a easnssiueaco att 
Jiew of tetexq bivow,t 4 


-attt baxaqexq 68 -eted ef AvosemBH aM Ligay 


a’ 


axew voy aedw sad ..20 Qo, a 
atiotaev eft eteamos OF voy Betas ber ow ,tesl ssa 
evip. blvow voy dolidw epnstetexq eft to 1zebi0 af eestor 
fotrw,,ebtid edie te weiv %2 toitog od? mori ,mad2 oF 
,29F70% S1Om. sve won ew bas ,m@r9e0R00D. TOCBA AWcy 975 


wea sft exes yedst bos .eacted asdd estuvox stom cows 


2olzeiai odd ,etivot eaiszg Isnipixzo.edy ,eigo1r omixg 


a 


edt e565 0%. bertxsta: deed asd Jtetiw -- edt. bas. .ottion 


nt eeodt Ansz oF onilliw ed voy BluoW ..ssuox y 
to watv to daiog edt mort sonexetessq tuoy. to x: 
7 Geabsid dtiw enottosazstal bas. etoeqm to, ayer 
‘| 936 sw Antds I iVMUD. eeanTiw:.., ; sil 


7 
- seiuo1 rolzeImt ad? paizretesg. eB bs ren 





= ; . y ; a 





.sonebive “om 2M 













ALLWEST REPORTING L.TD. 20176 


ke 


NO 





2PapARY 2 


Webb, Dabbs, Gunn, McCart, 
Jakimchuk, Rowe 
Cross-Exam by Bayly 


over the coastal route, and preferring the circum-delta 





route over the cross delta route. That leaves the 
Barey 'rouce7, = —— 

Q Yess) I°think that's what 
it's been referred to. 

A We have looked at the 
Barry route, and we have some preference for the Barry 
route over the prime cross-delta route, from the point 
of view of birds. 

MR. SCOUP:: Mr Commissioner, 
can I interrupt briefly at this stage. You will recall 
last week that Mr. Williams gave evidence about the 


Barry route, and described the most southerly line on 





the map that is behind the panel, as the first Barry 
route, and the middle line as the modification or the 
second route that Dr. Barry came up with. I discussed 


the matter with Dr. Barry yesterday, and though no 


harm is done by it, that in fact is a misunderstanding). 
The first line was a line that Dr. Barry drew Ory 
roughly, on a piece of paper, to indicate generally what he 
had in mind. It was never intended by him that that 
should take on the exalted status of a route. When 

he looked at the matter carefully on maps of appropriat 
scale, he drew the line that is in the middle, and that 
is the only line he would like to have designated by 
the title ‘Barry route, at the present time. So perhaps 
in justice to Dr. Barry, and because he does not 
advance the bottom line as a particular route -- when 
we're speaking of the Barry route, we should be 


understood now to be speaking only of the center line. 
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MR. MARSHALL: Perhaps, Dr. 
Gunn, you could indicate whether or not you've ever 
examined that route. It starts out as a blue route, 
and then a black line, on the map that's behind you. 
WITNESS GUNN: In that case, 


I should modify my statement. We have not given 








8 | our first examination, we feel that this is probably 

9 less preferable , than the prime cross-delta route. 

10 MR. BAYLY: And perhaps you 

18 could tell us what the differences might be, and from 
12 your point of view, and what the disadvantages of that 
al pipeline route are? 
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| 

Webb, Dabbs, Gunn, McCart | 

A Yes Six} I Ehink Tvean | 

best do that by presenting for your. examination cond 
| 


maps that we have prepared of the two routes. They 


don't include the middle black one. They include the 


as we found in 1975. I have several copies of those 
here which I could distribute, sir, and I think it 


| 
other two superimposed on distributions of geese such 
| 
would clarify the-~situation. | 

| 


Q I'd appreciate that, sir, ye 
MR. MARSHALL: Perhaps, Dr. 
Gunn, if you could identify these maps and the material 
accompanying them, Miss Hutchinson could mark them 
as exhibits. 
A Yes. These 
maps are taken from our cross-delta report for 


Snow geese survey in 1975 so that they are already 





before the hearing, which has a heading, 
| wErqure =i. 
deals with 
“Snow Goose Distribution, 1975 as determined 


by aerial surveys." 


It also shows on it transposed 
ondits the portion of the prime cross-delta TOUEG sr 
I may call it that, and secondly, the lower of the two 
routes on the map behind me, in other Words; not. Dr. 


Barry's preferred route, but the one that was originally 


discussed. 


Then the other map which has 
a heading, 


Ha cre: bas," 
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because it was taken from Figure 4 in our report is a 
similar map but it shows distribution of other types 
of geese, white-fronted geese, black brant, Canada 
geese, unidentified dark geese lumped together because 
they might be either white-fronted or brant or Canada, 
and also whistling swans. So I would like to turn now 
to the map headed "Figure 1" which deals with snow 
geese, Mr. Bayly, if you have that. 
MR. BAYLY:s Yes, I have that. 
(MAP FIGURE 1, SNOW GEESE DISTRIBUTION 1975 
MARKED EXHIBIT 508) 
(MAP FIGURE 4, OTHER GEESE DISTRIBUTION 1975 
INCLUDING WHISTLING SWANS MARKED EXHIBIT 509) 
A You can see that the 
-- in comparing the prime cross-delta route with one), 
lower of these two lines, we preferred the lower one | 
in terms of snow geese because it missed most of the | 
important areas on either side of Shallow Bay by going 
south of them. It does go through an area on the west 
side of Shallow Bay that is marked as intensively used 
by snow geese in 1975 but that area was not used 
intensively in 1973 or '74. The areas Lie 7s, ana 74 
that were used intensively were on the east side of 
Shallow Bay. So that from the point of view of the 
snow geese, We prefer the southern route, if I may 
call it that as against the prime route. 
However, if we look at the 
middle route, black route, you Will. see that, 1) cuts 
back over to the east side of Shallow Bay through 


some of the densest area used by snow geese. So that 
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we're not particularly in favor of that. 


THE COMMISSIONER: Mr. Scott, 


I'm curious about that, because Mr. Williams OF AYTCtic 


Gas, who was a witness last week, said that the black 


route in the middle was sort of a compromise route that 


Dr. Barry and he worked out. You're sure -- 


MR. SCOTT: Dr. Barry will be 


here” Comorrow ann will he able to comment if there's 





any doubt. After Mr. Williams gave his evidence we 

sent him a copy of what Mr. Williams had said, and my 
understanding from talking with him yesterday was that 
Mr. Williams had misunderstood, that the bottom line 
was simply a rough line that he drew on the map of 
inappropriate scale, and that when he looked at the 
maps which I think are 50 to 1, he then selected the 
middle line and he indicated to me that he didn’t Allow | 


for any engineering compromises in Selecting Enat< 





Now, if I'm wrong he'll be able to tell you tomorrow. 

I may say that he said that he proposed that because he 
wasS concerned about the concentrations of snow geese that 
are north-west of his line, and which don't appear to 

be shown in very large quantity at least on Dr. Gunn's 
maps. 

MR. MARSHALL: Sir , the bottom 
line on the map that's on the wall, the blue line, was 
the interpretation that N.F ls! gave to the little one- 
page 7 x Il sheet of Dr. Barry, and obviously Dr. Barry 
didn't agree with that, and Mr. Glasrud was at the meetin 
with Mr. Williams and Dr. Barry and he confirms that the 


black line shown there represents what Dr. Barry wanted 
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as his route. 


ahead. Sorry to interrupt. 
WITNESS GUNN: Yes sir. I might! 

Say that one of the things that we liked about the 

southern-most route is that the junction between the | 


| 
| 
| 
| 
THE COMMISSIONER: Wells Go | 
| 

| 
two lines took place actually at Tununuk rather than | 
farther north at Tununuk Junction and to us that was | 


an important plus. 


it. L. canny turn how to. the 
second map, of the other geese and Swans; the distributio 
of white-fronted geese is shown by cross-hatching going 
diagonally from upper left to lower right, and the 
lower route crosses through some of this but not nearly 
as much as the prime cross-delta route, and that has 


to do with white-fronted geese. 


| 
| 
| 
The hatching going the other | 
way relates to brant geese and there appears to be more | 
of an impact on brant Beebe on the southern route than 
onthe prime cross-delta route, but when we look at 
the figures on this, this difference is not really 
very great. We're talking in terms of about 500 brant 
are seen on one survey, along the prime route, as agains 
maybe 250 brant, plus 900 dark geese on the other route 
on another day. 

Finally, the swan areas are 
completely avoided by the southern route, whereas the 
prime route crosses a pretty good swan area. Now if 


we look at the black route on that map, and try to 


visualize it OM here, we see that it goes through 
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some pretty good areas for both brant and white-fronts. | 


moe 
—— 


It doesn't avoid them nearly as well as the southern 


Also one final thing is that 


the junction of the lines would be at Tununuk Junction 


On p=) J 
ee 


: 
* 1 | 
one. So again we would have reservations. | 
| 
| 
| 


6 and not at Tununuk. 

" MR. BAYLY: Thank you, Dr. Gunn 

7 I wonder if any of the cther environmental consultants 
9 | to Arctic Gas had gonethrough a similar process in | 
10 assessing the two possibilities for a cross~delta 


route that have been presented both by the applicant 
and by Dr. Barry? Did you do that, Mr. Webb? 
WITNESS WEBB: Yes, I had an 
opportunity to see them and I think I could perhaps 
sum up my opinion by saying that the route furthest 
from the*mouth of Shallow Bay” would involve fewer 


whales. The black route or Barry route would involve 





slightly more whales more often, and the designated 
route in.red would involve again perhaps more whales 
more often. I think, though, you need to’take into 
ee the possible biological consequences of even 
the greatest potential interaction which, as I've said is 
the outermost route and I think those consequences are 
probably not -- would probably not be serious conse- 
quences. 

Q T understand that. Your 
two points are one you just made, and the other one 
being that the farther up-river you are the less 
likely you are to have interference between pipeline 


activities and,whales. 
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1 A that's right. 
2 | Q And Mr. Dabbs, have you 
4 had a look at the possible delta crossing routes? 
4 | WITNESS DABBS: Yes, I've 
5 examined the maps as well as the air photos as poor | 
6. quality as they are, the only air photos available to | 
7 me for either of the two southern routes, the Barry | 
30 route or the southern route are very poor quality, | 
9 1/60,000 scale government photography, and I think my 
ah only comment would be that as we found in the rig 
12 | seeding report as identified there, the further south 
12 | we come, the easier it is to get a plant growth in 
D terms of revegetation and in fact on the west side of 
a the delta either of the routes come very close to the | 
1s tree line. They don't touch on tree line, though they | 
a come within a matter of a few miles of sporadic | 
2 stands of balsam, poplar and -spruce, indicating | 
138 somewhat milder conditions and for this reason I | 
19 could marginaily favor eee ne southern routes. 
20 Q ALL right, end hr. 
21) McCart, have you done a similar assessment to that done 
22 by Dr. Gunn from the point of view of fish and other 
23 organisms living in the various channels? 
na | WITNESS McCART: There are 
ae no fisheries data available on the two southern channels. 
26, I can point out that the blue route, as shown here, 
me the more southerly, passes close to a large number of | 
28 lakes and crosses a large number of channels, and | 
29 we would be opposed to it on this basis. The Barry 


30 route appears to be very similar to the red route, it' 
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Cross-Exam by Eayly 
somewhat longer. The crossings of Shallow Bay and 
Reindeer Channel are somewhat larger, apparently from 
an engineering point of view more difficult and we 
would expect that equipment would be operating in the 
area for a longer period of time, and we wauld not 
particularly like this. 

The other thing about the 
Barry route is that it crosses Moose Channel very 
close to the mouth of the Big Fish River, which is one 
of the two major Arctic char runs, on the west side of 
the channel, and we would have to look rather closely 
at this to see whether it might interfere with the up- 
stream movement of Arctic char into the Cache Creek 


drainage out behind Aklavik. 
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QO Do you prefer to see that 


farther downstream for that reason? 

A Yes. 

Q Mr. Jakimchuk? 

WITNESS JAKIMCHUK: Yes, 
we've taken a look at the Barry Route and while we 
have no specific field information and have not 
conducted field studies on it, we reach some tentative 
judgments and that is essentially there's virtually 
no difference from the standpoint of mammals and I'm 
excluding the marine mammals. There's virtually no 
difference between the two routes. 

The only, and this is a very, 
in my opinion, insignificant difference, is that the 
Barry Route tends to approach better quality beaver 
and muskrat habitat. In other words, the habitat 
quality for those species of aquatic fur bearers 
increases south in the delta. 


Apart from that on a species 


comparison, there's virtually no difference whatsoever. 


WITNESS DABBS: Excuse me, 
Mrne Bayly. 

@) Yes, Mr. Dabbs. 

A One comment I had failed 
to make, though from a revegetation point of view, I 
see that the southern routes are marginally preferred 
as I said but from an impact point of view, I believe 
that the southern most route shown here is the least 
desirable, as it traverses somewhat more mature delta 


land forms, infilled back-swamps, infilled meander 


| 


| 
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In Chief 

| channels and the successional change which would 

* follow through construction there would be more 

: marked and there would be a greater degree of contrast 
: following construction through that area than either 

| the Barry route or the current Arctic Gas prime route. 
a 2) Now I notice from what 

| 

7| you said, Dr. McCart that in some areas, that is the 

: knowledge of certain populations using this area of 

4 fish, there isn't very much information and perhaps the 
ve panel would care to comment on the level of information 
a that either you or others have been able to gather 

ais and whether you feel that from an environmental point 
a of view, you know as much as you feel you should, to be 
2 able to say more than just that it's feasible, but to 

ve be able to make suggestions to the engineers of where 
16 


a cross-delta route should go and what kinds of things | 
should be avoided both in time and geographical area? 
MR. MARSHALL: I'm sorry,, 
Mr. Bayly, I'm having difficulty coming to grips with 
your question. The consultants I think have indicated 
where they conducted their studies and they've 
done so in their reports. Do you want to know whether 
have enough studies to be able to do comparative environ 
mental assessments of the various routes that are on 
that map? 
MR. BAYLY: I want to know, 
Mr. Commissioner, whether the environmental consultants 
are able to go beyond saying that the cross-delta 
route, whichever one of the red, black or blue ones 


is likely to be chosen,is more than fust possible. 
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In Chief 
Are they able to provide any details of where it should 
go. They've responded, I gather, to bhres wore: 
one provided by the applicant, one provided by Dr. 
Barry, and a compromise one provided by Dr. Barry and 
Mr. Williams in conference. Are they in a position 
to offer suggestions on where a cross-delta route 
should go? 

MR. MARSHALL: Do you want to 
address a particular member to answer the question? 

MR. BAYLY: Let's start again 
with Dr. Gunn. 

Q I take it my statement 
was correct, Dr. Gunn that what you did do in looking 
at the cross-delta routes was to respond to first of 
all the applicant's route and then these other possibili- 


ties? 


WITNESS GUNN: That is correct. 
I think that in terms of staging geese, our information 
is quite adequate to reach the conclusions we have 
reached. It's always possible to have more information 
than you already have. We could perhaps add more 
information about breeding waterfowl along those routes 
for a better comparison, but I'm not sure that that 
would necessarily enable us to come up with a more 
definitive route for the engineers. 

Q Dr. McCart, do you have 
anything to add on this? 

WITNESS McCART: No. 

Q You can't tell me, I take 


it then whether any of these, the red; the black, or the 
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Webb, Dabbs, Gunn, 

McCart, Jakimchuk, Rowe 

In Chief 
blue would cross over an area that might be of great 
importance to one of the fish populations from the 
state of knowledge -- 

A We have some suspicion 
that there's a population of least ciscos spawning up- 
stream of the cross-delta route that has been proposed 
by the applicant. We know that it's not spawning in 
the vicinity of our crossing and yet we know it's 
passing through that area and that the fish are ripe. 
It may be that it's close to the Barry route. We don't 
know. Other than that, we have very, very little 
information on the Barry route. 

Q So it would be very 


difficult for you to comment on the black or the blue 


A On a purely statistical 
basis , we wouldn't like the blue route because there 
are far too many bodies of water involved. But as I 
pointed out before, we can't make a very precise 
comparison of the blue route with the applicant's 
proposed route, simply because there are no data 
available. By the nature of the fisheries business, 
you can't simply take a few flights through an area 
andrdetermine the distribution of fish. You have to 
get down. 

One of the problems you have 
of course, is that anybody can propose any route and 
there millions of possible combinations through the 


route as -- | 
delta. The information is not available for most of 
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Webb, Dabbs, Gunn, 

MeCart, Jakimchuk, Rowe, 

In Chief 

the delta. Our work was confined to a comparison of 
the applicant's proposed cross-delta route with the 
original routing. 

Q So given the state of 
the data on the fish species using the delta, the only | 
thing that was really feasible to do was to look at 
the particular route that the applicant had chosen 
to ensure that at least it did not interfere with 
spawning or any other important areas to the species 
Of of ishe. 

A That: Ss Light. 

Q O.K. Mr. Jakimchuk? 

WITNESS JAKIMCHUK: Would 
you care to rephrase your question again. I've kind 


of lost what you were asking. 


QO A short answer would 


bea ne | wbuUt tla etry. 
A Well I can speak from 
general principles, if that's what you're looking for. 
THE COMMISSIONER: Go ahead 
pee 
and then we'll if we have to go further. 
A O.K. Well, number one, 
jnave, ° ° - ’ ‘ 
we don't detailed site specific information for the othe 
routes as I've indicated. In terms of the level of 
knowledge from general principles, the quality of 
mammal habitat increases aS one goes southward in the 
delta. The habitat and terrain conditions are consider- 


ably different that the outer delta. I've thought 


for a considerable amount of time about what types of 
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Webb, .Dabbs, Gunn, 

McCart, Jakimchyk, Rowe 

In Chief 
things are dangerous to deltas and I've looked at some 
examples or thought of some examples around the world 
as to what happens in deltas and characteristically, 
the most significant ecological impacts on river 
deltas are those which affect the hydrological regime 
at the source , the Aswan High Dam for example is one 
case. Peace - Athabasca Delta is another. 

From that, in terms of general 
principles again, I have concluded that any disturbance 
to a delta is better off taking place at the outer 
fringes of it. 

In the specific case of the 
Mackenzie Delta, I've already indicated that all of 
the studies that have been carried out on mammals, 
with the exception of marine mammals, show that 
habitat quality in populations are greater further south 

So that, having said all that, 
I don't think it really matters too much because ‘of 
the paucity of the mammalian fauna in that particular 
area, which of those routes would be chosen. 

MR. BAYLY: Do you have 
anyching to add, “Mr. Dabbs? 

WITNESS DABBS: With respect 
to the vegetation terrain; as we all know, there are 
two very distinct differences in the Mackenzie Delta. 
The upper or southern delta area are tree covered and 
the area in which we're discussing. Within the area 
which we are discussing for the purposes of a route 


selection, many of the criteria that I would look at are 
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In Chief 
available to me through careful air-photo examination 
and I could, I feel, respond on the basis of air-photo 
analysis to almost any route proposed as long as it's 
within the area -- general area, the type of vegetation 
which we have now studied. 

0) Mr. Webb? 

WITNESS WEBB: Yes, if I 
understand what's required, Mr. Bavly, I would say 
that the whale data upon which my opinion is based 
upon is equally to all three options. There appears 
to be no clear choice between the three routes under 
consideration in terms of the probable effects of 
construction and operation. However, I would add that 
the innermost or southernmost route would reduce the 
possibility of effects on whales. 

QO Now, while you gentlemen 
were trying to assess the possible impacts of a cross- 
delta pipeline route, were your terms of reference just 
to look at the construction of that route, or were 
they to look at related activities and subsequent ones 
Such as maintenance and such as the possibility of 
looping and the possibility that the pipeline would 
be accompanied by increased traffic, seismic activity, 
development wells, etc. Artificial islands or whatever? 


Mr. Webb? 
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Webb, Dabbs, Gunn, McCart 
Jakimchuk, Rowe 

Cross~Exam by Bayly 

A Im sorry, I missed that 
one completely. 

Q Well, your terms of 
reference when you were trying to provide an ieee 
tal impact assessment of the cross-delta route, did 
they include only the construction of that route, or 
did they include the Subsequent activities, operations 


and maintenance ,increased exploration activity, 


increased traffic by air, water and land, etc.? 


clear impression of Arctic Gas plans as they are laid 
out now with respect to all those phases, except 
that I missed the possibility of having to stabilize 


A Yes, I tried to get a 
banks, bank erosion. | 





Q All right, and as I under-~ 


Stand, Dr. Gunn, you're in the same Osition, that you've 
p M 


, 
looked at subsequent activities in your assessment of | 
this route as well as the initial construction? 

WITNESS GUNN: T..think that 
strictly speaking our terms of reference included the | 
activities related directly to the construction of the 
pipeline, and to the operation and maintenance of the 
pipeline. It was jclear, however, that there would be | 
other activity in the delta itself and I think T 


extended my interest in terms of reference somewhat 


beyond that approval of Arctic Gas. 


looping? 
A NOWES dick not’: 


! 
Q And did that include | 
| 
Q Did it include looping 
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Webb, Dabbs, Gunn, McCart 
Jakimchuk, Rowe 
Cross-Exam by Rayly 








with you, Mr. Webb? 

WITNESS WEBB: No, I'm SOrry, 
I missed that. If you said looping I would have to 
exclude that from the concerns that f addressed. 

Q Mr.Dabbs? 

WITNESS DABBS: I don't 
believe that I, or I certainly don't recall the inclusion 
of other petroleum field activities such as further 
, exploratory 
drilling, if that's what you meant by exploration, or 
further seismic activities. Those are activities 
within the industry, outside the scope of the Arctic 
Gas project itself, and again I don't recall any 
instructions regarding looping. My understanding of 
a double line crossing in the channels is essentially 


that in the first place, but I could be wrong. 


Q Just to be clear though, 
excluding the crossing of Shallow Bay itself, the 
cross-delta route involves crossing different portions 
of the countryside than the circum-delta route. There's 
considerable miles across the delta itself excluding 
the main channel. 

MR. MARSHALL: Is that a 

question, Mr. Bayly? I mean are you asking the witness 

something or are you telling him something? 

THE COMMISSIONER: Suppose 
the witness comments upon it if he wishes to. 

WITNESS DABBS: I'm sorry, 
I understood it as the start of a statement. 

MR. BAYLY: Let me start again 


then. You've said that you considered the crossing of 
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Webb, Dabbs, Gunn, McCart 
Jakimchuk, Rowe 
Cross-Exam by Bayly 





Shallow Bay to be looping in itself, is that correct? 
A Well, I didn't wish to 
mislead you, as to what my understandings were. I 
looked at the map and the plans of a double crossing 
and I've never heard of any plans of looping, but 
it? could exist, 
Q Did you consider in 
your studies the possibility of looping those parts of 
the cross-delta route excluding the crossings of major 
channels? 
A In my own mind I did. 
I don't believe they've ever been laid down specifically 
as terms of reference. My understanding of looping 
being based on what I've seen within Alberta and 
Saskatchewan of looped pipelme systems and yes, 7 | 
would say that I would have considered looping as | 
part of my assessment. . | 
QO AI Pome pr. McCart? 
WITNESS WEBB: Excuse me, I 
must add another exception. I missed you saying, Mr. 
Bayly, the -- or asking whether I considered seismic 
and other exploration activities. 
Q Yes. 
A Well, perhaps I missed 
more of your list and perhaps I should state what I EEG. review. 
Q O.K., tell us what you 
did review. 
A It was simply the 
-- those aspects of constructing and operating the 


cross-delta line as you see it developed, including 
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Jakimchuk, Rowe 
Cross-Exam by Bayly 


maintenance, support, logistics, etc. I did not take 
into account other hydrocarbon activities, and I guess 
that probably sums it up. 

Q De. MeCart? 

WITNESS McCART: I would make 
the point first that there are really no well-defined 
sets of terms of reference. We were asked to go out 
and there is no document that defined precisely what 
we were supposed to do. But we were asked to go out 
and examine the cross-delta route and to assess the 
crosSing in relationship to its potential effects on 
fish populations, which we proceeded to do, and if 
the client suggests there's a possibility of looping, 
we can consider that. We certainly have got the data, 
and we'd be simply extending our data to consider the 
possibility for looping. We certainly are considering 
the possibility of twin crossings for some of the major 
crossings. 

Q Are you considering 
increased oil and gas exploration activity? 

A No, we're not considering 
that. We're considering the pipeline itself, and not 
the other possibilities which are difficult to assess, 
and really we felt beyond what we were supposed to do. 
We were looking at the cross-delta route. 

Q And Mr. Jakimchuk? 

WITNESS JAKIMCHUK: We did not 
really try to project any other exploration activities 
Into Our imeace assessment, nor did we look at the 


possibilities of some future looping. We considered 
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the proposal for pipeline constuction, operation and 
maintenance. 

Q We have been told, 
gentlemen, that it's possible that the route that the 
Arctic Gas or Foothills gas pipeline takes may deter- 
mine or influence the routing of an oil pipeline, and 
if you were looking at the cross-delta prime route in 
terms Of. creating a corridor; forian oilvasiwell as-a 
gas pipeline, would you feel that you could endorse 
it the way you have endorsed it as a gas pipeline? 
Lillsestart with you,-Mn.a «Webb. 

A Mr. ,-Bayly» if,I coulkd 
just comment on that. I don't know if it's found its 
way into Mr. Hemstock's analysis of the corridor 
concept, but that's one of the areas that I find the 
premise to be faulty with respect to the pipeline 
guidelines, the premise that the gas pipeline will 
act as a magnet for all and every future development, 
and I think it's a fundamental deficiency in hae 
guidelines. You know, I just did not assume for 
example, in our analysis that the gas pipeline would 
automatically precede an oil pipeline in the same 
area. But I certainly don't agree with that premise. 
I think the guidelines should be changed. 

Q Well -- 

MR. SCOTT: It's not important 
for any of us to determine whether we disagree with 
the premise laid down in the pipeline guidelines. 
That's for someone else to say. Surely Mr. Bayly's 


question is just directed to what happens if the 
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premise is carried forward. 





THE COMMISSIONER: Well, I 
think that's true, but Mr. Jakimchuk was entitled to 
express his dissent from the pipeline guidelines. 

MR. SCOTT: And the order-in- 
council, I believe. 

THE COMMISSIONER: That's the 
difficulty, gentlemen. The pipeline guidelines, whether 
you like them or not, proceed on the assumption that 
if you build a gas pipeline along the corridor from 
Alaska or along the corridor from the delta to the 
south, that you'll get an 01il pipeline coming aong afte 
it. Thats not to mention a railway, hydro-electric 
transmission lines and other things that I can't 
remember now. So all Mr. Bayly is Saying is, "All 
right, we understand that you looked at this construction 
of a gas pipeline across the delta, it's maintenance 
and operation. We know that's what you looked at. Are 
you willing to express any view as to whether ae 
would feel that an oil pipeline could be built without 
substantial environmental damage across the delta 
along the same route?" 

That's all Mr. Bayly's asking 
and maybe you'll be able to comment, you may not 
wish to; 1 don't know. 

MR. BAYLY: Give it a LLY 
anyway. Do you want to start? Just assume, Mr. Jakim- 
chuk, that we're stuck with the guidelines just for the 


sake of the question. 
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Cross-Exam by Bayly 

| guidelines are there and they exist. ALi. Said. ae 

2 | that 2 doh: himken automatically follows that these 
3 other developments will proliferate along a pipeline 

4 right-of-way. For example, you ask about exploration 

5 activities in the delta, well they were under way long 
6 | before a cross-delta routing was even proposed. 

7, The seismic activity, the artificial islands and so 

8 on, so I find it very difficult to come to terms with 

9 the automatic linking of the gas pipeline and these 
: other developments 
ll Q Assume it's a coincidence, 
12 then, Mr. Jakimchuk, assume, though, that somebody 
13 decided they wanted to build an oil pipeline along the 
14 route of the gas pipeline because the gas pipeline was 
15 there and something was known about that part of the 
16 crossing of the delta. 
a A -O.K., just to answer it 
18 Simply to what I think is your question, I certainly 
19 | feel that the implications of an oil pipeline across 
20 the North Slope and the delta are far more serious 
a1 than a gas line, and I wouldn't be prepared to say that 
22 it would have an acceptable impact. Right now I feel 
23 it would be unacceptable, in my opinion, according «to 
a4 present technologies. 
oS @ . All tight, and pr; 
26. MeCart? 
pe | WITNESS McCART: O.K., I tend 
28 | to agree that I think that it's feasible to put a 
29 gas pipeline across there, certainly without Going 7a. 


think, any great deal of damage to fish populations. 
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But I don't know that I would have the Same @pinion of 
a hot oil pipeline through the delta, nor would I like 
to see a railroad through the delta along the same 
corridor, or would I like to see a road through the 
delta along the same corridor. 

Q Bl dees ght... 

A Or a power transmission 
line, or any of these other things that could concei- 
vably be incorporated within the corridor through the 
delta. If there's to be a corridor through the delta 
it probably shouldn't be the one which is proposed 
for the.gas. pipeline, 

THE COMMISSIONER: Let's stop 
a minute. You gentlemen are going a little bit 
beyond what Mr. Bayly asked, but maybe -- 


MR. BAYLY: Don't stop them, 
Sir. 

THE COMMISSIONER: -- ner no, 
it's just as well to get your views because you're —- 
I don't have the guidelines in front of me, but as you 
know, they were tabled in the House of Commons by the 
Minister of Indian Affaire «Northern Development on 
Wunew2o, 1972 Leave the possibility of a railwayand 
hydro-electric transmission lines out of it. They say 
dealing with this area that you gentlemen talked about 
in your evidence at length last year and this year, 
they postulate an energy corridor from Alaska across 
either the North Slope or the interior route, and then 
they postulate another corridor from the delta south. 


That's what they say. 
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They were the product of a 
great deal of consideration by the Minister of Indian 
Affairs and Northern Development, and the Minister of 
Energy; and the people in the various departments of 
government concerned with this proposal. Now you just 
dealt with the north slope as well as the cross-delta 
route, Dr. McCart. Maybe we can just come back to 
you for a minute, Mr. Jakimchuk, maybe you meant the 
north slope, you were lumping it in with the cross- 
delta route, but let us postulate a corridor, an energy 
corridor, with gas and then oil Pipelines across the 
north siepe and across the delta.. because that's the 
route that Arctic Gas wants the gas Pipeline to follow 
now. 

Your remarks, I take it, would 
apply to the whole of that route, the north Slope and 
the delta, the two different areas, at least, they 
appear to me to be. 

WITNESS JAKIMCHUK: well, the 
implications I think are somewhat different, depending 
on where you are, either the north slope or the delta. 
I think I would comment however that as a general 
Statement, the implication -- environmental implication 
and let me restrict it to mammal, are far greater, with 
a hot oil above-ground oil line, than they are for a 
chilled buried gas line. 

THE COMMISSONER: And when 
you speak of mammals, you're really talking about the 
north slope anyway, because you said that you weren't - 


that the cross-delta route didn't really hit many -- 
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the habitat of mammals. 

A ves; ttlat uswcorsect ; 
however there are different implications there that 
relateoto possibilities lofedpil bs; getting into channel 
systems, and lakes and so on. In other words, they're 
more far-reaching than, say, a breakage of a gas line, 
so I can, even despite the fact that the alignments 
we are looking at on that map, go through very marginal 
habitat for mammals, the implications of oil spills 
are far greater than a gas blowout, or a break in a 
gas line. 

Q Welz, Dr. McCart;, you 
dealt with the whole picture just a moment ago. Maybe 
Dr. Gunn, you'd like to comment on that? 

WITNESS GUNN: Thank you sir. 

I have a feeling that this panel is already on record 
as finding that oil pipeline across the north slope | 
would have unacceptable impact. I may be wrong on this} -- 

Q I think you're on record, 
and I think the Environment Protection Board is on 
record, but at any rate, if you don't mind just coverin 
the ground again, because it is an important question. 

A ivitiarconfine: Levtormy 
own opinion then. I believe that an oil pipeline acros 
the north slope would probably be unacceptable, althoug 
we haven't considered it in great detail. In any case, 
if that isn't acceptable, regardless of whether the 
oil flows from east to west, or west to east, then I 
see little likelihood of the use of an oil pipeline 


along a parallel route to the proposed cross-delta 
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route, because it wouldn't be going anywhere, or coming 
from anywhere, unless there were finds somewhere offshore, 
that should bring oil in that direction. But in any 
case, so I think it's unlikely, but if it were to be 

a possiblity, I would think that the oil pipeline would 
present a considerable increase in the impact, and it 
would require very careful consideration. In other 
words, at the moment, I think it would be unacceptable, 
but I would like more information. 

Q Do you think it would be 
unacceptable across the north slope and the delta, 
following that route? 

A Yes, yes. 

Q From the point of view 
of the bird populations? 

A Yes. 

Q Now, you said something, 
I didn't quite follow, referring to the likelihood 
of an oil pipeline being built along the corridor. 

You said that it wouldn't be going anywhere. If an 
oil pipeline were built along that corridor, carrying 
Oil from Alaska, that is from west to east, it would 
presumably be carrying U.S.-Alaskan oil to the mid- 
continent, to the U.S. centers in the mid-continent. 
That's presumably what the authors of the guidelines 
had in mind, I should have though. 

A Perhaps I didn't make 
myself clear. What I meant to say was that if it's 
unacceptable to run it across the north slope, and 


that decision is accepted, then the other business of 
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1 running it across the delta, wouldn't come up, because 

21 it's already defeated. 

3 Q Yes, oh of course... Oh 

4 I agree with that. I see your point. 

5 MR. BAYLY: Dr. Gunn, we've 

6 been told, when we were in Inuvik, that there's a 

a possiblity that gas and oil may be found offshore, to 

8 the west of the mouth of the Mackenzie Delta. That isn't 
9 certain of course, but it's a possiblity, and it might 
10 involve at least a partial crossing of the north slope 
11 by an oil pipeline, and that would be a situation in 
12 which that possibility would arise, and I understand 
13 your answer, at the moment, from the information you 
14 have, that you would -- that would be an unacceptable 
15 route, from the point of view of the birds, to bring 


Oil pipeline. 





A ‘Well, I have to say that 


18 I haven't studied the matter, I haven't studied the 

19 relative impact of an oil pipeline versus a ee 

20 ee It's my general feeling that an oil pipelin 
21 has a greater impact, but I don't know the degree of 
22 that difference, so that I would not like to make a 

23 blanket statement that the oil pipeline is unacceptabl 
24 What I would say is that the chances are, the impact 
23) would be considerably greater, and therefore, the 

26 hazard involved might be very considerable, and might 
2k 


be unacceptable. 
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Yes. 


No 
Co) 
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From our point of view. 


30 Q And I understand the 
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limitations of your answer, based on the fact that 
Vou havenlt loorecdgoc af in detail. .Mr. Dabbe would 


you care to comment on that please? 
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WITNESS DABBS: I had an 
answer for your original question which we've clearly 
drifted away from. The original question asked if 
we, when we were looking at the cross-delta route, 
waS an Oil pipeline one of the considerations in our 
terms of reference and I don't believe it was specifical y 
other than it is -- and we're quite aware of the 
requirment here that I need to comment. The GifPtouity 
that we all find in responding to the request for a 
comment regarding other pipeline developments, namely 
in oil, is a lack of technical understanding. 

We feel we have a pretty 
reasonable understanding of just exactly how the 
engineers propose to build the gas pipeline and how 
they propose to operate it and all we're doing is 
speculating and as to how they might build an oil line 
if it were routed across the North Slope, if they were 
bringing gas onshore from the Beaufort Sea there, 

My understanding of the 
terrain -n the terrain types alengthe North Slope 
and across the delta -- at least on the North Slope | 
would probably require construction on piles. Again, 
1*m speculating. If so, then if that's built in the 
winter time with a high degree of protection of the 
vegetation, the presence of an operating oil pipeline 
would have a minimal impact on vegetation, requiring 
no or very little revegetation at all. 

The consequences of a line 


failure, of course are somewhat different -- are 
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considerably different and a line failure with gas 
will result in some destruction at the point of failure 
which is repairable. The consequences of a line failure 
transporting warm oil is one of considerably larger 
impact in a real extent. Still one, however, that in 
time is repairable, but not a desirable situation. 
Across the delta, I frankly 
couldn't say -- couldn't even myself, in my own mind, 
guess as to how they would technically handle an-eid-line. 
If it was to across there, presumably built as the 
gas’ ling and my concerns would be the same that Dr. 
Clark and Dr. Hollingshead would have relative to the 
Stability of the soil. That hasn't answered your 
question related to the delta because I frankly couldn't 
Say at this point what the presence of a warm oil 
pipeline would have other than a direct effect on 
vegetation immediately above. 
Q All right. Mr. Webb? 
WITNESS WEBB: Don't think 
me ungrateful Mr. Bayly, but I would rather not 
speculate on the matter at this time and I may add that 
when I was last before the Inquiry, Mr. Commissioner 
asked that I return render an opinion on the cross- 
delta route. At that time, I assumed that he meant 
the gas line. I made no further consideration. He gave 
me five weeks then. You could try me tomorrow to see 
if I feel any better about it tomorrow, but I. can't 
guarantee that I will. 


MR. BAYLY: 
Well, perhaps you could tr 
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and if you have any thoughts that you'd care to share 
with us, even after tomorrow, you might be able to 


convey them through your counsel. 

Mr. Commissioner, I note 
it's five o'clock and I was about to turn to another 
area. I expect I have perhaps an hour or so left for 
tomorrow. 

THE COMMISSIONER: Right, well 
then, we'll adjourn tii) 9:30 an the. morning, 


(PROCEEDINGS ADJOURNED TO MARCH 23, 1976) 
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